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ABSTRACT 

Units of instruction at four levels 
use by teachers preparing industrial arts courses i 
electropics in junior high and high school. Explori 
Electricity-Electronics introduces the subject with 
circuits, laws, and applications. Basic Electricity 
covers batteries, magnetism, transformers, resident 
other subjects. The Communications Electronics leve 
things as vacuum tubes, amplifiers, and semiconduct 
Electronics is concerned with microwave and compute 
level suggests textbooks, reference books, films, a 
with suppliers^ addresses. Appendixes list sources 
information^ a suggested supply list for each level 
bibliography. (MS) 
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FOREWORD 



This curriculum guide was formulated by a committee under 
the auspices of the Missouri Council for Industrial Arts Education. 
In preparing and publishing this curriculum guide, the appointed 
committee, cooperating with supervisory personnel of the St?te 
Department of Education, worked toward the goal of initiating and 
i3:nproving electricity-electronics instruction in Mis^^ouri, 

This guide is designed to aid teachers in establishing course 
objectives and course content, as well as planning teaching methods 
and evaluation procedure. 

It is intended that the individuals and groups that review and 
use this publication will find the 'suggested content, activities and 
teaching aids presented, in a manner that will ei.able the user to 
adopt or adapt them in a meaningful manner. 

The background experiences of the members of the committee 
in electricity-electronics included a variety of teaching experiences 
and educational qualifications so necessary in formulating a func- 
tional publication of this type. Their donation of time and effort 
indicates the importance they place on electricity-electronics in 
.industrial arts and in the overall education piogram. Special rec- 
ognition also goes to the state and national professional industrial 
education organizations whose m^^terials were reviewed. 
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INTRODUCTION 



We are living in what future historians may call the age of electricity-electronics. 
The impact that electronics is having on almost every phase of our daily lives is tre- 
mendous, and the future holds even greater possibilities. Electronics is now one of the 
largest industries in the United States, and if present trends continue, it will soon be 
the. largest by its integration into other industries. With this in mind, the student can 
no longer afford to wait until he has completed high school to begin his electronics 
training. 

In this new age, there is an urgent and immediate need for engineers, technicians, 
skilled workers, sales and service people, and teachers in the electricity-electronics 
field. Even the general public, today's conSurrier, can benefit greatly from the knowledge 
of and the ability to safely and correctly use electricity and electronics products. 

While the terms electricity and electronics are used synonymously, they actually 
designate two areas within the same field. Electricity refers to the flow of current 
through wires, coils, and resistors; electronics refers to the flow of current through 
vacuum tubes and semiconductor devices. Although these areas are closely related, a 
knowledge of basic electricity is necessary to understand electronics. 

This curriculum guide is designed to aid the instructor in developing a more com- 
plete course of study and in presenting a more consistent electricity-electronics pro- 
gram for intermediate and secondary school students in the state of Missouri. Each 
teacher using this guide should make adaptations to meet his teaching conditions and 
classroom facilities. 

Consequently, the main purposes of the school then are to provide the knowledge and 
learning experiences that will prepare the student for his place in modern society. This 
learning involves stimulating the student's interest, his creative ability, his productivity, 
and his development of safe work habits. Since there is an almost universal use of elec- 
tricity and electronics today, the school must include for our boys and girls adequate 
instruction in this field. 
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POINT OF VIEW AND OBJECTIVES 



A principal purpose of American education is to assist each individual in his develop- 
ment as a productive member of society. The achievement of this purpose enables him 
to provide for his basic needs, to produce more than he consumes, and to contribute 
more than he receives. It also involves the development of ideals and goals, the accep- 
tance of social responsibility, and the acquisition of desirable character traits. 

Behavorial changes within Ihe individual are affected through experiences and the 
interpretation of these experiences. The experiences provided .by the school permit one 
to^ acquire the skills and knowledges which allow the individual to develop to his maxi- 
mum potential with profit to himself and society. The learner's interpretation of these 
educational experiences provide for the further development of desirable character 
traits which lead to the wise application of the acquired skills and knowledges. 

Industrial arts contributes to the purposeof American education by aiding individuals 
as they gain an understanding of their industrial-technological environment. In order 
that each individual may understand and learn to exercise some control over this en- 
vironment, experiences in industrial arts must be an integral part of the overall educa- 
tional program for all students, both boys and girls, and should be available at all grade 

.levels. The importance of this experience is recognized in Missouri where credit in the 
practical arts, which includes industrial arts, is a secondary school graduation require- 

. ment. . 

Industrial arts education provides an opportunity for individuals to participate in 
direct experiences involving industrial skills and processes which fosters an awareness 
of industry in American culture. These experiences are concrete, meaningful, and edu- 
cational as they aid the individual in understanding abstract ideas. These experiences 
provide opportunity for an individual to apply mathematics, science, art^. language arts, 
and other school subjects in purposeful situations. 

Through the application of grouping and special instructional techniques, industrial 
arts in the secondary school can be organized to meet the needs of students of varying 
abilities. Individuals expecting to enter professional occupations as well as future in- 
dustrial workers should benefit from industrial arts experiences. The need for industrial 
arts instruction has little relationship to the economic status of the student. Every per- 
son must be aware of and familiar with the concepts taught in industrial arts education 
if he is to live effectively in our industrial society. 

Industrial arts education aids in the discovery and development of personal interests, 
aptitudes, creative thinking and technical abilities. Responsible and resourceful actions 
and judgments r,re matured through problem solving and self-expression in an environ- 
ment related to industry. The future scientist or engineer may learn to solve technical 
problems, and the future technician or craftsman may develop skills and related under- 
standings in industrial arts courses. 

Realistic objectives, clearly stated, are essential to a sound program of industrial 
arts education. The following statements of purpose are fundamental to quality industrial 
arts education as it provides opportunities for students to: 
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Develop an insight and understanding of tools, machines, materials, and proc- 
esses as they relate to the production and servicing aspects of industry. 

The field of industrial arts education is concerned with the study of materials and 
processes of industry and the creative use of design. Students of industrial arts 
education have an opportunity to gain a better understanding of mass production, 
automation, and other industrial methods if they actively participate in meaning- 
ful experiences dealing with the manufacturing of consumer goods, utilization and 
generation of energy as well as the servicing, testing, and repairing of industrial 
products. 

Discover and develop abilities, aptitudes, and interest? related to the technical 
pui'suits and applied sciences. 

Opportunities for students to have experiences which assist in the discovery of 
abilities and to develop their potentialities to the fullest is essential to the basic 
education of all youth. Allowance for differences of abilities, interests, and needs 
should be incorporated into the curriculum offerings so the student can better 
assess his abilities and interests for making an occupational choice, understand- 
ing his environment, and preparing himself to meet the changing demands of a 
technological society. 



Develop basic skills in the safe and proper use of industrial materials, tools, 
machines, and processes. 

Students are provided with experiences which help them develop basic skills 
relevant to industrial production; and servicing through these experiences, stu- 
dents gain a basis for making occupational choices. In addition, the skills pro- 
vide a basis for a specialized occupational preparation. Many workers of the 
future will be required to train and retrain for different occupations during their 
lifetime. Fundamental skills and knowledge in diversified areas is most essential 
if this retraining is to be accomplished in an efficient manner. 



Develop problem-solving and creative abilities relating to the tools, machines, 
materials, processes, and products of industry* 

The industrial arts education program provides opportunities for solving various 
types of tecnnical problems through experimentation and research as well as 
project planning and construction. The industrial arts laboratory setting pro- 
vides an environment which makes possible a concrete, understandable approach 
to teaching problem-solving and critical thinking. Problem- solving in industrial 
arts education involves creative thinking and provides experiences which allow 
students to find solutions to problems and to evaluate the effectiveness of these 
solutions. 



*Taken from the Handbook for Industrial Arts Education, Missouri State Department of 
Education, 1969. 
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EXPLORING ELECTRICITY - ELECTRONICS 



Exploring Electricity and Electronics is intended for use as a guide by teachers and 
administrators preparing industrial arts curriculums on the junior high school level. 
It should be remembered that in most cases this will represent the student's first 
formal opportunity for experiences in this area. It is important, therefore, that these 
experiences be such that his interest is awakened and his curiosity aroused, and that 
he be given an opportunity for exploratory manipulative experier.ces with as many de- 
vices and concepts as his maturity and ability may warrant. 

While some degree of uniformity in industrial arts programs is desirable, it is rec- 
ognized that this may not always be possible. This guide is therefore prepared with a 
certain amount of flexibility in mind. Instructors may achieve this flexibility by varying 
the emphasis placed on certain units of instruction and by varyim;; the degree and kinds 
of student experiences in these units. Instructors desiring greater emphasis in the area 
of electricity-electronics, will find sufficient material in this guide to meet their needs. 

While sequence of instructional units and course content is often a matter of individ- 
ual preference, it is felt that this guide is so arranged as to enable the instructor to 
direct the student activities in a meaningful and logical maimer. Experiences arranged 
in the sequence suggested will allow for progression froir elementary to more advanced 
concepts, with each unit laying a foundation of knowledge for the units that are to follow. 



SPECIFIC OBJECTH ES 

FOR EXPLORING ELECTRICITY - ELECTRONICS 

To develop in each individual the ability to read and interpret elementary electrical 
drawings. 

To develop in each individual an awareness of electrical hazards and the habit of pro- 
ceeding in a manner which will avoid these hazards. 

To develop in each individi?al an interest in and awareness; oT electric devices and con- 
cepts. 

To develop in each individual an understanding of basic electrical concepts. 

To develop in each individual an awareness and knowledge of the occupations and op- 
portunities in the field of electricity-electronics 

To develop in e;AOh individual an awareness of the implications which this industry has 
for his future. 
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TEXTBOOKS FOR 
EXPLORING ELECTRICITY AND ELECTRONICS 

Brown, Walter C, Willis H. Wagner, T. Garnder Boyd and Howard H, Gerrish. Modem 
General Shop. South Holland, 111.: Goodheart-Wiilcox Company, Inc. 

Introduction to Electronics. Chicago: DeVry Technical Institute, 

Groneman, Chris H, and John L. Feirer, General Shop, New York: McGraw-Hill Book 
Company, 

Arnold, Joseph P. and Kenneth L, Schnak, Exploratory Electricity, Bloomington: 
McKnight & McKnight Publishing Company, 

Gerrish, Eow'^vd U. Exploring Electronics. South Holland, 111,: The Goodheart-Willcox 
Company, Inc. 



REFERENCE BOOKS FOR 
EXPLORING ELECTRICITY AND ELECTRONICS 

Lush, Clifford and Glenn E. Engle* Industrial Arts Electricity. Peoria; Chas, A. Bennett 
Company, 

Ford, Walter B. Adventures With Electronics, Milwaukee: Bruce Publishing Company, 

Ceilings, Merle D, Projects in Electricity. Bloomington: McKnight and McKnight 
Publishing Company, 

McFate, K. L. and E. J. Constien. 4H Electric Program, Workbook Number Columbia: 
4H Circular 160, University of Missouri, Extension Division, 

McFate, K. L, and E. J. Constien, 4H Electric Program, Workbook Number 2. Columbia: 
4H Circular 173, University of Missouri, Extension Division, 

McFate, K, L, and E, J. Constien, 4H Electric Program, Workbook Number 5. Columbia: 
4H Circular 180, University of Missouri, Extension Division, 

Ford, Walter B. Electrical Projects. Milwaukee: Bruce Publishing Company. 
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FILMS FOR 
EXPLORING ELECTRICITY-ELECTRONICS 

1. AB Circuit Breakers - 10 min., b/w. (Westinghouse, free loan.) 

2. A Missile Named Mac - 7 min,, color. (LTO, free loan.) 

3. Amperes, Volts, and Ohms - 10 min., b/w. (TAI, rental 2.50.) 

4. ''A" is for Atom - 15 min., color. (AEC, free loanc) 

5. Atom and the Kiloivatt - 12 min., color. (Univ. of Mich., 1,00 rental.) 

6. I?asic Electricity - 20 min., color (Almanac^ fren loan,) 

7. Battery Electricity - 11 min., b/w. (Univ. of 111., 2,15 rental.) 

8. The Bell Solar Battery - 13 min., color. (LTO, free loan,) 

9. Beyond All Barriers - 27 min., color. (LTO, free loan.) 

10. Charging Storage Batteries - 15 min., b/w. (TAI, 3.00 rental.) 

11. Conductors and Semi -Conductor 3 - 13 min., color. (LTO, free loan.) 

12. Current and Electromotive Force — 11 min., b/w. (Navy, free loan.) 

13. Electric Circuits - 11 min., b/w. (Univ. of 111., 2.15 rental.) 

14. Electric Circuit Faults - 19 min., b/w. (NET, 2.90 rental,) 

15. Electricity For Beginners - 10 min., color. (NET, 3.90 rental.) 

16. Electricity: How It Is Generated - 13 min., color. (NET, 3.90 rental.) 

17. Electricity: How To Make A Circuit - 11 min., color. (Univ. of Mich., 2.25 rental.) 

18. Electricity: Measurement - 12 min., color. (Ind. Univ., 3.40 rental.) 

19. Electricity: Static Electricity - 11 min., color. (Ind. Univ., 3.40 rental.) 

20. Electrodynamics - 11 min., b/w. (TAI, 2.50 rental.) 

21. Electrostatics - 11 min., b/w. (TAI, 2.50 rental.) 

22. Electromagnets: How They Work - 10 min., color. (NET, 3.50 rental.) 

23. Heat and Light From Electricity - 17 min., b/w. (NET, 1.65 rental.) 

24. How Magnets Py^oduce Electricity - 4 min., b/w. (Navy, free loan.) 

25. Hoi€ To Produce Electric Current With Magnets - 10 min., color. (NET, 2.15 
rental.) 

26. How Transformers Work - 15 min., b/w. (MSU, 1.00 rental.) 
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27. Inductance - 20 min., color. (Allis-Chalmers, free loan.) 

28. Infrared - 15 min., color. (Aerojet, free loan.) 

29. Magnetic Effects of Electricity - 14 min., b/w. (Univ. of 111., 1.65 rental.) 

30. Magnetism -11 min., color (Coronet, 1,75 rental,) 

31. Measurement of Electricity - 12 min., color. (Coronet, 2.00 rental.) 

32. Mechanical Generation of Energy- 15 min., color. (MSU, 1.00 rental.) 

33. Mr. Bell - 32 min., color. (LTD, free loan.) 

34. Ohm's Law - 19 min., b/w. (TAX, 3.00 rental.) 

35. Plane Talk - 20 min., color. (LTD, free loan.) 

36. Principles of Electricity - 20 min., color. (GE» 1.00 rental.) 

37. Principle of the Generator - 10 min., b/w. (NET, 2.15 rental.) 

38. Project T el star - 14 min,, color. (LTD, free loan.) 

39. Receiving Radio Messages - 11 min., b/w. (MSU, 2*25 rental.) 

40. Series and Parallel Circuits - 10 min., b/w. (TAI, 2.50 rental.) 

41. Sources of Electricity -10 min., b/w. (Univ. of IlL, 2.15 rental.) 

^ 42. Using Ohm's Law To Understand Circuits - 15 min., b/w. (MSU., 1.00 rental.) 

43. Watts, Watthours, and Watthour meters - 15 min., b/w. (MSU., 1.00 rental.) 

44. Electrical Workers - Purdue University. Write. 

45. Television Workers - Purdue University. Write. 

46. Telephone Linemen - Purdue University. Write. 
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FILM DISTRIBUTOR ADDRESSEES 
Allis-Chalmers Mfg. Co., Milwaukee, Wisconsin. 

Aerojet General Corporation, Corporate Public Relations, 900 E. Flair Ave*, El Monte, 
California 91734 

AEC - Atoxnlc Energy Commission. Write regional otfioe, if known. If unknown, write 
Audio-Visual Branch, Division of Public Information, U.^:, Atomic Energy Commis- 
sion, Washington, D.C. 

Coronet Films, Coronet Building, Chicago, Illinois. 

GE - General Electric Company, 1 River Road, Schenectady 5, New York. 

LTO - Local Telephone Office. Allow at least three months before showing date, pre- 
ferably a year. 

MSU - Michigan State University, Instructional Media Center, East Lansing, Michigan 
48823. . 

Navy, 9th Naval District, Building, Great Lakes, Illinois 60085. 

NET — NET Film Service, Audio-visual Center, Indiana University, Bloomington, Indiana 
47405. 

Purdue University, Audio-visual Center, West Lafayette, Indiana. 
TAI- Teaching Aids, Inc., P. O, Box 3527, Long Beach, California 

University of Illinois, Visual Aids Services, Division of University Extension, Champaign, 
Illinois. 

University of Michigan, Audio-visual Center, 416 Fourth Street, Ann Arbor, Michigan 
48103. 

Westinghouse Electric Corp., Film Library, Pittsburg, Pennsylvania 
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BASIC ELECTRICITY-ELECTRONICS 



This course in Basic Electricity-Electronics is„designed to present a broader course 
with in-depth experiences for the students who have developed an interest in and who 
have seen a further need for study in the field of electricity-electronics. 

Suggested teaching time is one period per day, five days per week for thirty-six weeks. 
Ninth, tenth, eleventh, and twelfth grade students who want to learn more about basic 
electricity-electronics may enroll in this course. 

SPECIFIC OBJECTIVES FOR 
BASIC ELECTRICITY-ELECTRONICS 

1. To develop safe habits and practices in the use of electricity. . 

2. To develop consumer knowledge in the purchase and maintenance of electrical equip- 
ment and appliances. 

3. To develop an understanding of electrical theories, circuits, symbols, and terminol- 
ogies. 

4. To develop desirable habits of orderly procedure in planning and completing indi- 
vidual and group projects, 

5. To enable the student to make a more intelligent choice of leisure time and voca- 
tional activities. 



ERIC 



2-1 



CO 

Q 
< 

< 

O 

H 
O 
D 

H 



O 

o 

•«-> 

1 

CO 

o 



o i2 
at p 



o 

(D 

i-H 

0 

1 

> 

♦i-H 

■s 

a 

CO 

0 

a. 
0 



I 



CO 

o 

CJ 

o 
u 

o 
0 

I-H 

0 
u 

o • 

CO 



2: 

CO 



O 

0 

s 

0 

I-H 

w 



(a 
O 

o 



CO 

u 
o 

CO 



cci CO 



CO 

a 
o 

s 

0 
Q 



CO 

o 
o 

a 
o 

o. 
I 

• l-t 

s 

0 



73 
o 



o 
0 



0 



X! o 



CO 

0 

•rH 

o 
a 

(Si" 



CO 

0 



W CO 



0 



t/5 
U 

I— 4 

Z 

o 

H 

U 

U 
I 

H 

I-H 

U 

I— < 

oi 

H 
U 

>J 

CO 

< 

pq 



CO 

H 

> 
H 
O 
<! 

O 
H 



St 
o ^ 
^ B 

- O 
CO 4^ 



o 

s 

0 
Q 



0 

CO 

:^ 
o 



0 
o 



CO ;3 

Q 0 



I 

o 
0 

I-H 
0 
I 

•pH 

o 



O 
0 
(— I 
0 



0 
S 

•rH 
0 



o 




CD e+H 

> o 

•rH 

CO 

• rH TO 



0 
rd 

0 



CO 

o 

p a 



•rH 
0 

s 

CO 

o 

•rH 
fH 

> 



0 



0 
-M 

cci 
5^ 
•M 

CO 

o 

s 

0 
Q 



^H 
O 

CO 

o 

o o 

(rf 0 

> bO 

CO o 

:::;! ^ 



CO 



> 

HH 

H 
U 
<J 

H 

125 

Q 
H 

CO 



0 

O 

CO 

CO 



CO 

•rH 

o 

0 

cH 
O 

(0 

0 

cH 

s 

•rH 

CO 

0 



o c 

0 



I CO 

C 0 



0 • 

•rH 



2 aii 

M 4-> n 
«J ?H 0 

0 0 

a: .§5 



fCh •rH •rH 



I 

o 

o 
0 



0 ^ 



o . . 

0 

'■^^•^ 

0 i 

CO i^H 
•rH 0 I-H 

^ ^ 
I-H 0 ;rH 

'2 ^ CO 
S C3 O 

ro •rH T-S 



bO 

•rH 

CO 

CJ - 

0 

0 -3 

0 4-> 

C! 

ci 0 

Q . I-H 

s 

s ^ 



fH 

rd 



0 



fH 



s 

0 

S • 

0 o 
PQ > 




ERLC 



H 

O 

U 

CO 

« 

D 
O 
O 



o 

•rH 

o 
o 



o 

CO 

0 
> 

♦rH 

O 
0 
♦r— > 

•§ 

CO 

'rH 



CO 



0 






u 












o 


CO 

I-H 








• rH 


oo 




4-> 






CO 














o 








CJ 

0 


CJ 


0 




CO 






s 


0 




■| 








CO 




0 



o 
o 

CJ 

o 

•(H 

^ . 

O CO 
O 0 

o a 



CJ 

•rH 

c 

■a 

0 

0 

s 2 



CO 

o 

1 



o 

3 



0 



0 

o 

o 
U 



PQ 



. o 
0 



B 
o 



I '2 

O cd 

CO 

CO ^ 

0 2 

{h 



rc: 
o 



CO 

o 
o 

•rH 

CJ 



9 

CO 



O CO 



o 
o 
I 



s 

^ 0 
'r^ CO 



0 




0 




I-H 




0 




•rH 




s 




CJ 








'■a 












0 


>> 




•rH 

■s 


•rH 
•rH 






CO 


4-> 



o 

♦rH 

o 
0 

I-H 
0 



CO 

0 
o 
u 
:3 
o 

CO. 



o 

s 

CO 

-a 

o 



o 
0 



CO 

0 
0 

a 

bO 
CJ 

•rH 

0 

& 

a> 



2-2 



I 

S 
o 

I 



o 

S 

Q 

CO 

I 

s 



CO 

o 

CO 



CO 

o 
o 

CI 

<x> 
u 

d 
CO 



CO 

o 

CO 

•rH 

m 



o 

CO 



CD 

O 
O 

u 
o 

o 



O 



CO 3 
CD 

CO 
CO 

c3 § 

O 

o 'o3 5 

^ ^ ?H 



•a 



CD 
> 

o 

(D 
CO 

o 



J>5 



§ . 

S 42 

Is 



o 

CO 
CO 

rS 

•rH bjO 



o 

u 
o 

CO 

J CD 

" .rH 

CO ^ 

s ^ 

O o 









U 

• rH 




Oh 








1 




o 


CO 


o 


0) 




•rH 

fS 
w 


73 






CD 






CO 


p. 


r-H 
r-H 

CD 


r* 


O 




>> 




u 




.Q 



CD 
CD 

o 

•rH 

O 



CO 

o 

• rH 

> 



CO 3 

CD .S 

• rH ^ 

CD a 

II 

> o 

CO 

T3 T3 
O 

pQ * 



CO 



^ ^ lJ 
O Ph o 



S 

CO 

o 



a 



u 

> 

CO 
CO 



CO 

.»H 

73 



CO 
73 5^ 

>> M 
CD 

a 

CO CO 

•rH -< 

Q o 



i 

■ ^ 

S 

73 



CD • 

bO CO 

O 

:3 73 



or 
u 




^ S CO 
2 O CD 



CO 

•rH "rH 

CD ^ 



O 

o 



o -3 

CD 73 
CD 



■rH 7 



O O ^ 

S CO 

CD O 

Q 



Q TO 



CD 
CO 

•rH jr> •pH 

CO ^ o 



"3 ^< 
Woo 



I 

d 

•rH 



73 
CO 

•rH 

'a 

o 



o 

CD 

r-H 

CD 

fl 
U 

(A 
CD 



CO 

o 

•rH 

CO 

Th 
CD 
> 

§ 



CD 




(D ^ 

ri:; o 

4-> I— < 

o 

% o 

r-H tH 

*rH CO 



CD 

s 

o 
o 

CD 



CD 

° 0) 

CD 73 

CO O 

CJ o 



CD O 

is w 

• rH ?H 

CO C«H 

<D O 

?H CO 

<D ^ 

a CD 



13 



CD 

CD •Iri 

rC 0) 



CD 

4-> -rH ^ 

o o tb 



cJ 
o 
u 



CD 

'a 
s 



CO 



•S .9. 



CO 



CD 



:3 oi 
o ^ 

O o 



CO 
CD 

•rH 
U 

CD 
CO 

C! 

»rH 

CO 
*-H 
i-H 

CD 
O 



73 



to g 

s ^ 

Xi yA 
<=> « 

■ ^ "fH 



I I CO 



■a S 



CD 

> »rH 



CO 

CO^ 

> 



CO 

a 

I 

73 



B 

CD 

o 




CO 

s 

U 

•rH 

73 

bO 

a 

•rH 



r-H 



o 

> 



pQ 

s 

O 

I 

o 



CD 
CD 

s 





CD 






O 












§ 
























•rH 






























CO 


CD* 

O 










o 








CO 


a 


o 


• rH 

CO 






CD 


a 




u 



ERIC 



CD 
O 

§ 

o 

73 

d 
o 
O 



2-3 



0) 
O 

u 
o 

r-H 

o 
o 

o 



CO 
CD 



I 



(0 

•rH 

V 



O 



o 

S 

S 
o 



<D 

o 
oi 

rd 

a 



o 

.rH 

CD O 

I 

CO 
. (D 



CO 

I 



o 



o 
u 

.iH 



CO 

o 



13 
> 

• rH 



Q 



J 
<! 

O 

H 

O 
P 

H 

CO 



O 0 



i-H 

O 
>^ 

o 
u 
o 



O 



CD 



0) 

o 

O 

CD 
CO 



T3 >> 

o 

a w CO 

w ;3 o 
o 



CO 



cu 



s s 



I 

o 

CD 

Co bo 
C<3 



(in 



"■"si 

05 



s 

rH 

1^ 



in <D 

O 

.2 ^ 



1j CO 



u 

I 

5 . 

0 

6 0 

CO S 



CO 



> 

O 
<! 

O 
<! 



0 o 
o o 

PUSH 



0 
o 



?5 w ^ 

S 

0 '2 ^ 

0 
> 

O 



0 
j2 



o 



0 .jH 03 

TO Q. I-H 
^ 0 

S 0 «j 
Q w o ^ 



o 



O 

^ ^ 0 



0 

X! 



4J 

0 03 



cd o o 

^ > cd 

■4-> 

§ ^ 0^ 

Q ■»-> 



0 
o 

O .tJ 

0 ^ 

O C 

0 s 

Q ^ 



s § s 



0 ±5 



0 
X! 

0 



W w 

ra 2 o 

»C .fH 



CO 

H 

> 

H 
O 
<! 

H 

Q 
H 

CO 



-a 

o 
o 

f-H 

u 

<2 

03 

»-H' 
t-H 

i0 ' 

o 

>^ 
u 

X c 
o o 
0 a 

X3 Q 



0 
bD 
cd 

I-H 

O 
> 



§1 



0 

0 
0 

Si 
O 



0 ^ 

S a» . 

fit M 

>i 0 r" 
.5 

sh 

SH .rH O 

O TJ 0 



0 O ^ 

bfi (A 0 

-*-> w g 

o . =^ 

W O 

a 0 

0 4^ bO 

o c cd 

-a ^ > 



03 

bJD 



0 c4 

03 CU 

a B 

•rH O 

03 O 

S -a 

0 q 



■*-> I-H TJ 

o 0 a 

S ^ 0 

O cd bO 



I TJ 

d 0 



0 



0 



o 

o 

, 0 

o 



0 

0 4i 
bO d 



0 

rQ 

•rH 

O 

'2 ^ 

S5 bO 



0 



Si 



0 
> 

0 0 

OQ ^ 

r^ C 

o § 



0 S3 

t° 

4) a. 

.2 H 

« g 

I-H 

*0 'c3 
0 0 
cu £ 

o 5 



^ * 

0 03 

> 0 

03 0 

0 « 

0 0 

0 03 

I-H 3 

o > 




H 

;z; 
o 
u 

CO 

« 

o 

u 



ERIC 



(0 

0 

0 

PQ 



0 



0 
o 

o 

•rH 

I-H 
O 
> 



03 
0 
0 



2 

7i »-H 



03 
0 
U 

13 

CJ 

u 
0 



0 
o 

0 



0 
o 

U 0 



0 
o 

>^ 

;3 
o 
u 
0 



0 
o 

0 
> 



0 

o 



1 



Si2 

•rH I-H 

^ 0 

CU O 



CJ 

o 
o 



73 ^ 



o 

0 I-H 0 

C0.< CO 



0 
o 

C5 

o 

03 

• r-» 

W 



0 
O 

■rH 

O 

cd 
0 



0 
0 

fi 

•rH 

s 

O 
I 

f-H 
0 



XJ 
0 

01 

•rH 

bO 
CJ 



S xi bp 



Co I-H 

CO 0 
^ 03 

o 
> 

fi bp 

> 1:^ 



0 
u 

0 

d 
PQ 



CO 

0 

•rH 

0 
4-> 

cd 
fO 



0 
0 

0 

I-H 

Pu 

*pH 

IS. 



• 03 

03 I-H 

I-H 0 

0 0 

P4 CO 



CO 



0 

c 



0 

s 



03 
0 

Pu 



0 

& 
s 

.<+H 

o • 

03 
t 



CO 

I-H 

0 



o 

0 

& 
cS 

2 



2-4 



0) 



0)^ 



0) 

•pH 

o 



0) 

o 
o 
m 
o 
u 
o 



I 



s 

Ci) 

,1 

0) 
Ci) 

o 



5 

CO 

•PSJ 

Ci) 

I 



s 

•rH 



1 






o 






Q 






CJ 










CD 


Ci) 




■pH 


















U 








o 














O 












s 




1 CO' 






s-s 


CD 


CD 




CD 


CD 









CO 

u. 

CD 
CD 

s 

CD 
> 
O 



O 

CD 



.2 

p 0) 



o 

Ci) 

■ I 
C) 



I: 1 



'3 S 

o ^ 
I 

£Ci) 

I— • 



bJO I 

a o 

♦pH 2 

I- 

•rH 

ci bX) 
ra S 

G CD 
O 73 

CD g 



CD 

a 

CI 
CD 

CD 
ft 



CO •ph 



CD 

u 
a 



CD r-H 



0 
0} 

c 
o 

s 

CD 

Q 




CD CQ 



.2 S 

> o 

is CD 



m '2 
o ^ 
B 



1 


cd" 






73 




mme- 




o 




bD 

73 




use 








Br 




the 


u 

CD 

•rH 




CD 


me 




CD 


f-H 

ft 




tme 






•rH 




o 

0} 




U 


f-H 




r-H 

o 
> 


eat 


ter 


0} 


s 






Wh 


Lme 


ion 




fiei 


CD 






fa 




•rH 


CD 


ter, 




CD 


hui 


eel 


a 


s 


Q 


TO 





3 
o 

CD 



O 

.a 



o 

CD 
CD S 

<^ •S 

6 a 

O o 



faD 

/H ^ 
O ^ 



a 

o 

73 



•rH 

CD 

CD 

a ^ 



CD 

> 73 



fH 

CD 

CO 

■8 




CD 
CD 

a 

[/} 

o 

•rH 

a 
> 



CD 

a 

> 
o 

a 

CD U 

ft£ 



o 
O 



73 




over 






unt 


u 

CD 




sh 


•rH 






CD 




o 


CD 




CD 


xi 








73 




CD 


u 


c: 




WO 


ver 


m 


CD 


o 


u 




CD 




a 


•rH 
»-H 


t-H 

ft 

a 


ter 


ft 

•tH 


o 


CD 




O 


a a 



u 
o 

CD 
U 

o 

CD 



O 
CD 

a 

•a 
a 



ERIC 



o 



CD 
O 



0) 
•rH 

(D 



CD 



a 

CD 
73 



•rH TO 73 

O 
t3 

■pH 

o 

CD 

g, 



S 

C/) 

•pH 

CD 
CJ 

s 

o 
u 

o 

CD 

IS c w 



C 

a. 2 



bJD 

•pH 

73 

1-H 

CD 

•pH 
rC 

CQ 



CD 



C 
o 
o 



S 3 



I 

U 

•pH 

o 
o 

•pH 

CD 

I 
S 



I 

3 

a 

c 
a 

•rH 
U 

OS 



(/3 

>. 

2-5 



C 

a 



a 
o 

•rH 



2 w 

p. CD 

fi a 

O <4H 

s ° 

6 2 

o 5 

o ^ 

CD 



'3 
o 

73 



CD 
O 



73 

♦rH 

o 

G 

CD 

r-H 

o 

O 

a 
o 



CD 



bJD 



CD 

H ^ O S 



•s 

> 

o 



CD 



O 

u 
o 

'a . 
a 

CD 0) 
^ ft 



CD 



0 
ft 



CD 



13 
> 

G 
O 
CO 

< 



:3 

t/} 

G 



o 
o 

CD 



CD 

r-H 

ft 

:3 
o 
o 
o 

a 

CD 

Q W a H 



-»-» 
c 

CD 



CO 

Q 



< 

o 

H 
U 

H 

CO 

15 



CO 

o 

CO 

ci 





. CO 


• 


0) 


o 


& 








o 




CO 




o 


ft 


r-H 


CO 


r-H 


•i-l 
O 


.§ 


OQ 




O 


H 



CO 

0) 
CO 

I 



O O 
CO ^ 



8 



s 

CO 



CO 
CO 



o 

I 

Sj tub 

s ^ 

2o§ 



CO 

OS 
O 

CO 

ci 



CO 
0) 

S 

• ft 

CO 

H 



H 

> 

H 
U 

<; 

u 

u 
<: 
u 



0) 

c 

•I-l 
CO 



0) 












'% 


















0) 


CD 


do 


c 

CO 


osc 




r-H 




r-H 

♦iH 


o 


O 




CO 




O 





f cur- 


4-» 
•IH 


a 




lati 


O 

a CO 




o 


O 0) 




f-H 




•3 


> c 


-♦-» 




ducti 
'eque 


r-H 

Oj 


and 


Q> 






% ■ 


CO 




•iH 








nt in ar 
varioui 


onst 
ent. 


the 




O 


Q o 


r-H 

di 


U d 



CO 

H 
> 

HH 

H 
U 
<J 

H 

Q 
H 

CO 



ai CO 

t > 
0 0 



> 
o 



s 



O 73 
ft S 

Is. 



CO 
CO 0 

^ 13 

0 > 

o a 



0 
ft 



0 

a 
0 



0 
bo 

f-H • 
O 
> 



CO 



^ 0 
5 0 :3 

0 0 0 
w tj 

lis 

9 0) ca 
Q 0« 



I 

CO 

o 
0 



I 

0,0. 
CO 

cd 
0 

So 



o 
o 

o 



CO O 

Si o . 

G ^ m 

sT "3 

T3 ^ W 

V/J .iH •iH 



CO 

0 



iz; 

El] 
H 

iz; 
o 
o 

CO 

O 
O 



I 



0 
ft 

>> 



^ 5n 0 

0 S o 
« < > 



u 
0 

t 

S 



0 



•IH 



0 
0 

B 
•«-» 



U 
0 
•«-» 
0 

r-H 



a 
a; 
u 
u 

U 
C 

a 
u 

J3 <! 

> 



o 



0 

Q 



< 
o 

o 



. o 

CO 

o 



CO 

.|H 

u 
0 

a 



0 

73 



ft 

a 



2-6 



>> 
o 
a 
0 

0 
u 



0 



0 

•a 

> 



•3 ^ 



o 
O 



0 

ft 



0 

u 
o 



I 

> 

0 
bO 
cd 
U 
0 
> ' 



I 

.s 
•a 
I 

* I ^ 

»-« M W 



02 



o 

I— I 



0). • 

^ O 
O X3 



CO 
I— t 

•iH 

o 
o 



C/3 

a 

C/3 



il 

in m 



13 
o 



^1 

o 
o 

CO 



a 



a 

CO 



o 

•rH 
O 



CO 

•rH 

o 
a 
o 
u 

CO 



CO 

o 

•r-f 

> 



CO o 

S 
O 

Q o 



(O 

o 
o 



I— I 

CO 



^ o 
(1) a 

S § 
^ bo 

— H 

o 
> 



o 

CO 



"I 

a^ 

CO 

CO fl 
CO O 

o 

CO 73 



I 

CO 



CO 

a; 

a 

u 
o 



o 

CO 

CO si 



73 I 
d CO 



^ CO CO 
S 73 



0) 



w a 



a 

o 




- > 

CO 
. Ph 

a 

73 g 



o 

O 



CO 
CO 



CO o 
(1) 73 





1 


1 


73 


o . . ^ 


•«-» 
<— « 








o 


o 

•fH 




ac 


> 


I-H 




c 








•rH 


> 




a 


CO 


o 






tor 


ms 


ent 


pri 


o 


u 








u 


d 


73 


I-H 


13 




d 

•rH 


qo 


o 




(D 


pr 


73 


-^^ 




Work 




p. o 






O 




CO CO 



0) I 
^ CO 

u 

ft 

^ a 

CO 

O faZ) (D 




w •S 



0) 

o 
d 

o 

73 

d 



CO 



0 
d 

s 

u 

73 



O O 



rERic 



(O 

o ^« 

d ^ 
— * 

4-> Pi 

3 
•S 

a w 



CO 

o 
o 

73 

d 

•w 

<+-< 
o 

CO 

(D 

Oh 



o 
o 

73 

d 



d 
o 

•fH 

cd 
o 

•fH 
Pi 



u 

0) 

a 
a 

d 

;h 
H 



I I 

jQ 0) 
P. 

13 a 

0) Ph . 

> S o 



0) 

o 

o 

u 

a 

o 



X 





CO 


o 




0) 


•fH 




CO 






CO 


u 




o 






I-H 




d 


u 


I-H 

o 


o 




> 


•fH 


a 


u 


o 


u 


0) 






ft 


u 








CO 


CO 


CO 




d 


d 






o 






O 




H 


2-7 







f 

o 

CO 

o 

OS 

a 

•fH 

u 
ft 

O 



.2 J3 

-H 73 

<3 d 



bJC 

I-H 

o 
> 

d 

0) 

u ' 

13 
O 



a 

CO 



I 

CO 



o 
ft 

a 

1=1 

a 



a 



HJ 

o 

1=1 



I 

to 
d 



O 



d 
o 



O 



CO 

ft ^ 
< ^ 



CO 

p 



<! 
O 

CO 



CO 

u 
o 

-»-> 

o 
cd 
P. 
cd 
o 

O 

O 

cd 

i-H 
P. 

w 



B 



CO 

cd 
O 



CO 

a; 

•r-< 

o 
d 
a; 

cd 

CO 



CO 

cd 

cj 



1 

cd 



0) 
CO 

o 



I 

cd 

'a 
a 

cd 

CO 

• r-< 

03 



s ^ 

w j> „ 

ffi. O Cd 



cd 



o 



S 

i-H 



CO 

Cd 
o 

CO 

cd 

I-H 



CO 

a> 

•rH 

o 
c 

CD 

Cd 
P. 

CO 

c 

cd 



c 
o 



CO 
CO 



p, 



0) 

p. 
o 
o 

CO 

o 



o 

CO 

O 



o 
c 

CO 
CO 

6 

I 



CO 

> 

H 
O 

<; 

o 
<: 



bC O 



cd 

o 

CO 

o 

e 

Q 



cd 
P. 
cd 
O 

cd 
c 

bC 
u 
cd 

o 

CO 



cd 
O 

u 

CD 

& 

P. 
cd 



e 
(D 

CO 
CO 



o 
cd.t5 

CO O 

Q p. 



I 

cd 
o 

I-H 

Cd 
o 



P^ o 

•rH 

CO 4^ 

^ o 
Q cd 



cd 
O 



^ o 

0) c 

CD S 

s ^ 

TO Q 

CO ^ 

o +^ 

o ^ 
cd 

P^ <v 



a 

cd 
-i-> 

CO 

c 
o 
o 



o 

I-H 



CO 

C . 

o ^ 
O Q) 

•rH □ 

CO o; 
c ^ 

o +^ 

65 

(D Si 
Q ^ 



p. c 

•rH T-t 
I0 (1) 

O cd 

•rH -M 

cd O 



(D 

CO 

cd 
P< S 



rCj 



73 ^ 



O :g (D 
^ a5 o 

^ e § 

C Qi 

§s 

cd - 
^ bO 

o o 

O CO 



o 
rc: 

CO 



p. 
o 
o 
w 
o 



O 

a 
P3 ^ 



•rH 
O 
CO 

o 



CO 

HH 

H 

> 

H 
O 
<! 

Q 
H 

CO 



1 CO 

cd (D 
P. 75 
^ n 
^ 2 

^H ^ 

°^ 
CO O 

c 

(D 



CO 



CO 

u 
o 

Cd I-H 

cd g 

(D 

O § 



I t 

a cd 
o o 
o 

2^ 

P.i2 

O +J 

O (D 

O 



a 



Bo 

cd ? 



CO 

u 
o 

+•> 

•rH 

O 

Cd 

p. 



bc m 
bb o 

M •rH 



Cd 

rCj 
O 



Cd 
> 

bC 

55 S CO 

c o o 
B CO 42 

P •rH •rH 

^ O 
9. cd 

X cd 

W c3 o 



I 

p. 
o 



CO 

u 
o 

-•-> 

• rH 

o 
cd 
P. 

cd . 
o 

> a 
u o 

O <D 



f 1 (D CO 

" ^ B 3 

_, " p, o 

S -o g ^ 
S o 

TO tt-4 



CO 

S 

l-H 
rQ 
O 



(D 

> 
»rH 

O 



a 



o 

•rH 

liii 



cd 

O CO 

ZZ, -rH 

S w 

2 <^ 

o ^ 

a s 

•S o 

*§ § 

cd 

a o 

o cd 

o p. 



CO 

cd 

B 



\ 

P^ 

e 



bfi 

a 



*3 



a 
o 



(D oa 
•tJ 



0) 
CO 



J3 



Eh 

?5 
U 

Eh 

iz; 
o 
o 

u 

to 

o 



ERLC 
I 



0) 

o 
c 

cd 

Q< 

cd 
O 



X 



p. 

CD 

.0 
a 
o 
o 

cd 
a 

0) 

S 
o 

»— I 





cd 






0 






bX) 






C 

•rH 






a 






•rH 






s 






u 






(D 






-»-> 

(D 




cd 


73 


(D 




CO 






U 




de 


0 


«rH 


>> 




a 


(D 


cd 


cd 









0) 

o 
a 
cd 
-♦-> 

•rH 

o 
cd 
P. 
cd 
O 

o 

c«. 
-♦-> 

•rH 

a 



cd 

CO 

a 
o 
o 



o 

<D ^ 
P CO 



-d 
cd 

CO 
G 
O 

o 

(D 

B 



CO 
(D 

•rH 

(D 
CO 



Cd 



I 

o 
cd 
ft 
cd 
O 



(D 
ft 



o 



2-8 



o 

cd 
O 

•r^a 

'a 

ft 

cd 

o 

•M 
•rH 
O 

Cd 
O 



0) 

G 

Cd 

o 



0) 

u 

G 

Cd 

•rH 

u 
Cd 
ft 
cd 
O 

'O 
G 

cd 



u 



(D 

o 



CO 
(D 



I I 

(D ^ 

rQ 13 

o 

^=^r^ 
•f* 

CO S 
G 

bfi 
cd cd 



S 9? S 



(D 

o 
a 

O 

.cd 
(D 

(D 
> 

•rH 
-♦-> 

o 

G 



CD 



(D 
ft 

e 



CQ 
Q4 



§ 

\^ 
O O 

CO 

0) 



o 

P. 

a 

03 



0) 

O 



03 

O 
XJ 
03 



03 

XJ 



03 

•tH 

o 

g 

p. 

03 



i 

o c 

o o 

*^ m 

Oh bD 

S CD 

CD C! 



3 



o 



c/} J< 



CO 
J3 



o 

•r«.» 
}< 
So 

O 




O 
CD 

g 

I 

. 

O 

US 



I 

u 

CD 
CD 



03 

• O 



S ^ 
.2 o 

w 15 



CD 



03 oJ 
CD 
O 
CI 
CD 
U 

CD O 



I 

CD 



bX) 



T3 



CI 
^ ^ 

Q ^5 



0 XJ 
O S 



o 

a 

XJ 



CI 

o 
o 

o 

u 
0 

CI 

0 
bX) 

0 

CI 

•rH 

a . 

^ 2 




CO 



< 

O 

H 
O 
D 

H 

CO 



0} 

o 

CO 



•iH 

o 

CO 



^4 




Q 








g 












> 




O 




CO 














CO 




(D 


CO 


-H 




•a 


ndo 

















78 








o 




d 

M 












o 




•iH 
-♦-> 




o 




(D 




CO 


u 


1 

CO 


o 




CO 




ro 


a 


O 





^ . 

I 

to 



GO 



o 



0 



u 

0 



c» o 



CO 

Eh 

> 

H 
O 
<! 

» 

O 
<! 

H 



O 
Q 

73 



o 

<; 

cd 

CO 

o 

a 

Q 



CO 

o 

•r-l 
-♦-> 

CO 

• r-l 

u 

U 

o 
o 

s 



0 0 

^ PI 



^ s 

^ o 
o 

S o 

•iH •iH 



0 

. . cd 



m 
0 
ft 

CO - 

o . 

r CO 



u 

> 
0 

-♦-> 

CO 

o 

s 

0 
Q 



o 
u 

o 

o 

u 
o 

s 







bfl CO 


0 bfi 






o ;3 






1^ o 






u 






O 43 






U ^ 




;r-l i> 








13 .S 






0 g 






^ 5 




O 


0 




43 CO 
d 


trat 
ent 




0 0 

S 1 










6 
u 


O 




s ^ 






Q ^ 




w2 



CO 



CO 

H 
> 

Eh 

O 

<! 
H 

Q 
D 
H 

CO 



O 

o 

s 

o 

<; . 

^ o 

•iH 

^ 0 



TO 

C« O 



O 



o 



W cd 



0 

CO 

u 
0 
> 
0 




TO 

43 M 
O 

^ O 
0 

> 73 
0 d 

CO a o3 
0 

cd d ^ 

O 0 ^ 



43 



a ^• 

O 0 

^ a 

o ^ 
0 

43 bD 

O 3 



Eh 

o 

o 

CO 

D 
O 

o 



ERIC 



. U 
O 

> s 



I 

u 
0 

U 
fA 
43 
O 

O" 

o 



o CO 

■ o 



10 

o 
o 

s 



r3 O 



o 

s 

73 

0 



0 

U 
0 



o 



o 

s 



O SH 
S 

^ ft 9 
§ S 



Q CO CO O 



o 
o 

s 

o 



u 
o 

■o 

s 
•a 

0 
> 

C3 

p 



I 

o 

s 

0 

CO 

(A 

-a 

ft 
I 

o 
o 

73. U 
C3 O 



r 

o 

s 

o 

4-> 

o 

73 
C3 

0 

03 
cd 



ft o 

CO .4^ 



u 
o 

s 



u 

cd 
w 

0 
o 

cd 

o 

73 



O 

o 

s 

cd 

0 
o 

•iH 

o 

cd 



u 
o 



0 
ft 

73 
0 

% 



^ o m 



u 
o 

a 

(/} 

o 

o 
u 

43 
O 



O 

o 
o 

o 



0 

73 
cd 

13 



>> 
o • 

0 
o 



2-10 



o 
0 



o 

cd 
o 

•iH 

ft 
< 



o 

0 m 
•r! 0 

'0 



o . 
P. 



0 



0 
o 

0 cd 
43 0 



o 

O 

73 



• CO 



bfi 

13 
0 

43 
0 



bD 

0 

73 

•3 

CO 



0) > 

d o 
S ^ 

O ^ 

•3 § 



•»-r 

o 
Pi 

CO 



CO 




bO 






a 




;^ 


• rH 
M 

^ CO 


2 ^ 






relays, 
-breake: 


•4-> f— < 
•rH Q. 








Q 


0 3 


(0 0 








1 






6 

r-H 


sp] 
ate 


CO 3 


•rH 


• p e 



a " 



CO 

Q) 
CO 



CO 



CO 



3 

o 

O ft 
. CO 



S 

73 



CO 

o 
ft 

CO 

c: 

cd 
u 
H 



cd 

•iH 



CO 

13 

73 
CI 



o 

§ ^ ^ 
8 B ^ s 



I 

Id 

o 
o 

I 

CO 
§ 

Q 



(D 



•rH 

(D O 
Cd cd 

CO 

S CO 



CO 
O 

o 



-3 

o . 

■r" CO 

'rH 

^ TO 

o ^ 

CO 73 



Cd 
o 



o 



0) 



cd 
•4-* 

CO 

o 

a 

Q 



CO 

o 

■ rH 
I— t 
ft 

CO 



td '3 

O (D 
CO 73 

h P h 



!> Q .rH 
73 

CO 

^ rQ 



u 

CO 
C! 
O 

S 

0) 

Q 



CO 



73 



O -rH 



CO 




13 








•rH 








Cd 




> 








CO 








(D 








»^ 


1 


(D 








Cd 




ft 


CO 


i 


pei 


0 


>> 



(D 

o 

1 

CO 

a iH 
O cd 

CO 



«3 JiJ 
^ o3 

TO 

o g 

C O 
O ^^ 

•iH 'rH 

"Si? 

cd ^ 
0) § 

s « • 

£ N CO 



CO 73 

^ CO 

rQ 

rd bO 

CI 

<D . 

^1 ft 

<D ft 

o > =J 
O O M 



73 



CO 

r-H 
O 

s i 

CO t:! 

o 
bo u 

-rH 

bfi 
Ci 



tH v£ 

CO 




o 

. CO 

o S w 

CI 73 



CO S 



o 
> 



I i o i § 

ERIC 



^§ 

bo 0) 
Gd (U 

ft 

o o 

o Coo 



«*H 

o o 



o o 



o w w 



.0) 



o 

•iH 

0) 



CO 

*^ iL.n 



CO 



cd 



CO 
(D 

(D 

I 

•3 

o 



CI 

• rH 
<H 

• rH 

CO 
0^ 



CO 
(D 
73 
O 
O 

'3 
o 



o 

(D 

f-H 

w 



o 
o 



CO 

o 



rg CO 

I- 



CO 

l-H 

cd 



0) 



CO 

•M Q. 

t> CO 



CO 
(D 
O 

•rH 
ft 

CO - 

o 



o 

(D 

i-H 

w 



CO 

0) 

• rH 

(D 
73 
CI 



o 

(D 

o 
ft 

o 

I-H 

(D 
> 

o 



:3 , 

p CO- 



CO 

6 

>> 

CO 

bO 

CI 



to 

'ft 
bo 

•rH 

• rH 

•a 

• rH 

CI 
(D 
7? 

• rH 

CO 
0) 



2-11 



CO 

Q 



< 
o 

H 
U 
D 

H 

CO 

iz; 



CO 

o 

U 

c 

cd 



8S 
^ 8 

O (D 

o o 



C3 

o 

.1-4 

« 
O 



bJD 



1 I 

(D O 



CO 

o 
> 
o 



^1) 



0 CO 
o w <D 

a a 



CO 

u 
o 

CD 
I 



CO ^ to 



73 
O 
O 

X! 
73 

a 
:3 

w 

t-H 

o 
> 

o 
o 
o 

o" 



73 



S3 

0) hO 

O O 



o 

(D 
XI 

T3 

o 

•I-H 

Us 

pc5 o 



CO 

o 

ES 
Oi 

CO 
C3 



P4 
O 

O 

CO 

o 



o 

CO 

o 



CO 

o 



o 

CO 



:3 
o 



> c3 



CO 
Ex] 

H 
> 

H 
O 
<! 

ElI 

U 
<! 
ElI 
H 



:3 
o 



CO CO • 

S ^ 

a3 :3 

CO 

w ^ 

^ S 5 

" o 

bS} ^ 

CO 



W 1^ 



CO 

I-H 
O 



.rH O 

o o 

oa 

bJD a 

•rH rrt H 
rS ^ Q 



O 
CO 

:3 

XI 
0 



^ bO ^ 
P .S 
03 CO c3 ^ 

7 0 
^ g g 



CO 

O 
S 



r 

c 
o 



I 



o ^ ^ 



^ bJD 



P 



.a s o 

CU ' 

X 2 2 3 



C3 O 
O ^ 

.iH ^ 
V*-> 

&^ ■ 

O XI. 

:g fajo 

•rH 

-M ■ • 

03 CO (D 

C3 ^ 2 
O cd g 

S > o 



P 



i3 o 



o 
o 

CO 

o 



4h :3 
o cd 



a ^=3 



o 

•rH 

O 

cd 

CD 

o 

oJ O 
CO 0 

o :^ 
0 2 



CO 
ElI 

H 

»-H 

> 

H 
O 
<! 

H 
15 
ElI 
P 

H 

CO 




I 

o 

CO 73 
OS OS 
«M o. 
o ^ 

bJD CD 
03 

i-H 3 

O ^ 

> >> 

3:^ 

O ^ 
btl 



CD 



O 
O 

<D 
XI 

M 
O 







CD 

0 












« s 




CD 




nato 


diff 


^ CO 
<D 


u 


•a 


CO Ph 




ifier 
nign 


alt 


ver 






rect 
m 01 


03 


CO • 

CO 

CD U 


•iH 


C CD 




CO 

0 


• r-l .1-4 
#H "~* 


>iH 


iod 


I I 








0 '3 



CO 

cd 
<D 



O 
-♦J 

CO 



CD 



Eh 

iz; 

Ei] 
Eh 

iz: 
o 
o 

ElI 
CO 

o 



ERLC 



o 

I-H 

Ei3 
> 

•4-4 

o 

s 

o 

>^ 



s 




s 




S 


0 


CO 


<D 


CO 


>> 


CO 


>> 


CO 


>> 


CO 


bO 


CO 


bJD 








•pH 


0 

*iH 


•a 


ran 


•rH 


har 


0 


I-H 


0 



0 

CO 
CO 
bJD 

*iH 

XI 
bJD 



i 

CO 

>> 

CO 

o 



73 
03 
' CO 

O 
73 

0 tFH 



o 
0 



03 , ^ • 

0 S g cd 

01 0 O 0 
CZ) «M ft CO 



2-12 



I-H 0 



I 

O 

a 
o 

o 

•rH 

B 
0 

CO 

03 

CO 
0 

X2 
3 
Eh 



0 



o 
0 
u 

.0 

■fH 

0 
&I 

o 

O 



o 
0 

0 
> 

03 



64-1 W 



1 



Q CO 



CO 

O 
CO 

i-H 



0) 

§ 
•a 

1—4 



O 
0) 



0 

O 
o 

CO 

o 

I-H 
I-H 
•rH 

O 

O 



I 

§ 
1 

T3 



O 

CO • 

m o 

u H 



^3.2 



03 



^ CO 
O 

I-H 

O ^ 

o 

• rH C 

O 

CO 



0 

JS 
-(-» 

s 

o 



1 

o 

0) 

0) 

« i2 



CO 



I 

S 

•rH 



o 



00 
00 



6^ 



^rH ^ '***• 
tLH O 



•rH • 

Q. 

<^ . U 

(ulz; o 
5 Pi .2 

n o i3 
2 w s 

Sh VH 



o 

•pH 

It 



0 



T3 O 
O 



Q o 



I 

X! 
00 



O 
01 

o 

X! 



1 






-♦-> 






•rH 


















XI 






■♦-> 


> 




bO 


scei 


•rH 


sin 


Ct 






cd 


ate 


-♦-> 


he 










G 




ons 






X2 

r 


•rH 

cd 


S 


izen 


I-H 






Q 





X2 

B 
>> 

o 



CO 0 

^ XI 



0 

CO 

c 
o 

S 
Q 



a . 
o> 

.2 § 

> 



X! 
cd ^ 

T3 -♦-> 
O C 

•rH 0 
• rH 

^ 0 

0 43 

in 
2 

pi! 



CO 



CO 

• rH 

XJ 

o 

-♦-> 

GO 

•rH 

-♦-> 

o 
0 

XI 

O 



I 



si 

s-a 

0 
I-H 



O 

•rH 

a 
0 



CO u 



0 



0 g 

CO CO 



o 
o 



0 
> 



cci 0 



Q H 




^ ^ 5rt 

III 



CO 

o 

•rH 

> 



> 



C/3 

• rH 

o 

• rH 

o 



•S § 
s ^ 

cd £.1 



0 
> 

•rH 
0 

o 
0 
u 

o 

•pH 

cd 

0 . 

u 
s 

•rH 

0 



w 0 
0 :3 



O 
0 

o 

Oh 
>> 



0 

O 

»rH 



ERIC 



O 



0 
O 



m CO 

fa o 



Pi 



CO 



I 

D 

B 

S 
o 
u 

a 



•rH 

o 

0 



X W 5 



0 

•8 



x: 

& 

0 

I-H 

0 

H. 



0 

G 
O 
X5 

0 

H 



CO 

•♦-> 
cd 

■ft 
0 Q 

.2 1 s 

2-13 



5S. 



c • 
o 

••rH 

CO 

• rH 

> ■ 

•0 

I-H 
0 

H 



I 

0 

o 

CO 



X3 
I 

CO 

0 

N 

•rH 

O 0 



P 
< 

< 
O 

O 
D 
(H 

m 



fits 



0) 

a 



a 4J 

O 

a> 0) 



o 

o . 

>'3 
• o 

(1> CO 
O 'rt 

•3 o 



o 

z 
o 

QC 
I- 

o 

UJ 

-I 

UJ 



CO 



H 
> 

U 
X 

o 



I 

>> 
o 

I 

O >> 

'3 

aJ § 
(D ^ 

cd O 

to 

to o 

il 

a s 



•pH (1/ • 

M ^ o 

0) o Ctf 

g ^ 
^'3 1 



g 

[0 



•^1 

M OS 



O 
Ui 

-I 

UJ 

o 
< 



CO 

pa 

H-l 

H 

H-l 

> 

H 
O 

<; 

Q 
H 

CO 



to a t 

0) TH CO 
•rH -rH 

111 

■si ^ 
S w 

T3 » 



to 



CO o 



o 

a 

^ • 

O CO 

CO 
wP -§ 



n CO 



U 

O 

O 

a 

(A 
(Xi 
D 
O 
O 



ERIC 




TEXTBOOKS FOR 
BASIC ELECTRICITY-ELECTRONICS 



Miller, Rex and Fred Culpepper, Jr., Energy, Electricity and Electronics, Bloomington: 
McKnight and Mci^^night Publishing Company, 1964. 

Buban, Peter and Marshall L. Schmitt, Understanding Electricity and Electronics, Chi- 
cago: McGraw-Hill Book Company, Inc. 

Cornetet, Wendell H. and Wendell H. Cornetet, Jr. Principles of Electricity and Basic 
Electronics. Bloomington: McKnight and McKnight Publishing Company, 1963. 

Wellman, William R. Elementary Electricity, Princeton: VanNostrand Company, Inc., 
1959. 

Graham, Kennard C. Fundamentals of Electricity, Chicago: American Technical Society. 

Marcus, Abraham. Basic Electricity, Englewood-Cliffs: Prentice- Hall, Inc., 1964. 

Loper and AHR. Introduction to Electricity and Electronics. Alhdxiy: Delmar Publishers, 
Inc., 1968. 



REFERENCE BOOKS FOR 
BASIC ELECTRICITY-ELECTRONICS 

Sears, Roebuck and Company. Simplified Electric Wiring Handbook. Kansas City: 

Beam, Robert E. Dictiomry of Electronic Terms. Chicago: Allied Radio Company, 1964. 

Marcus, Abraham and William Marcus. Elements of Radio. Englewood Cliffs: Prentice- 
Hall, 1965. 

Graf, Rudolf F. Modem Dictionary of Electronics. Indianapolis: Howard Sams, 1965. 

Hoberman, Stu. Solar Cell and Photo Cell Experimenters Guide. Indianapolis: Howard 
Sams, 1965. 

Allied Radio Company. Understanding Transistors and How to Use T/iem, Chicago: 1962. 
Buckwalter, Len. ABC's of Citizens Band Radio, Indianapolis: Howard Sam«, 1966. 
Montgomery Ward. Wiring Simplified Book. Kansas City: 

Scroggie, M.G. Fundamentals of Semi-conductors. New York: Gernsback Library, Inc., 
1960. 

Buckwalter, Len. Know About Citizen Band Radio. New Augusta: Editors, Engineers, 
LTD, . 1966. ' 



Hicks, David E. C. B. Radio Antennas. Indianapolis: Howard Sams, 1967. 

Risse, Joseph A. Know your VOM- VTVM. Indianapolis: Howard Sams, 1963. 

Graham, Kennard C. Understanding and Servicing Fractional Horsepower Motors. Chi- 
cago: American Technical Society. 

Mileaf, Harry. Electricity One-Seven. New York: Hayden Book Company, Inc., 1966. 

Ford Motor Compmy. ^Fundamentals of Electricity. Course 13000. Dearborn: 1966. 

Anderson, Edwin P. Audels Electric Motor Guide. Indianapolia; Theodore Audel & Co., 
Division of Howard Sams> 1965. 

Graham, Kennard C. Industrial and Commercial Wiring. Chicago: American Technical 
Society. 

Graham^ Kennard C. Interior Electric Wiring-Residential. Chicago: American Technical 
Society. 

Miller, Rex and Fred Culpepper, Jr. Energy, Electricity and Electronics; Applied 
Activities. Bloomington: McKnight and McKnight Publishing Company, 1963. 

Dunlap, Carl H., W. A. Siefert and ¥vdca\!i P^\xsim* Transformers, Principles and 
Applications. Chicago: American Technical Society, 1947. 

Basic Electricity Electronics. Indianapolis: Howard W. Sams. (Book one) 

Graham, Frank D. Audels Handy Book of Practi: .il Electricity with Wiring Diagrams. 
New York: Theodore Audel and Company, 196;^;. 

Graham-^Gebert. National Electrical Code and Blueprint Reading. Chicago: American 
Technical Society. 

Fuchs, David J. Electrical Motor Controls Circuits. Indianapolis: Howard W, Sams and 
Co., 1966. 

Oldfield, R. L. Practical Dictionary of Electricity and Electronics. Chioz,goi American 
Technical Society. 

Stanley, J. A, Audels Practical Electronics Projects for the Beginners. Indianapolis: 
Theodore Audel and Company, Division of Howard W. Sams, 1965. 

Richter, Herbert. Practical Electrical Wiring. Manchester: Webster Division, McGraw- . 
Hill Book Co. 

Eveready Battery Applications and Engineering Data. New York: Union Carbide Con- 
sumer Products Company. 

Gerrish, Howard H. Electricity and Electronics. South Holland, 111.: The Goodheart- 
Willcox Company, Inc., 1964. 
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FILMS FOR BASIC ELECTRICITY-ELECTRONICS 



1. Introduction to Electricity, 11 min., Arkansas State University. 

2. Electrons At Work, 14 min., Missouri University. 

3. Elements of Electrical Circuits, 10 min., Missouri University. 

4. Wire Sizes and Voltage Drop, 11 min., Illinois University. 

5. Ohm's Law, 6 min., Illinois University, 

6. Primary Cell, 10 min., Illinois University. 

7. Story of the Modern Storage Battery, 27 min.. Bureau of Mines. 

8. Bell Solar Battery, 15 min.. Bell Telephone System. 

9. Magnetism, 11 min., Iowa University. 

10. Ferromagnetic Domains, 22 min.. Bell Telephone System. 

11. Circuit Testing with Meters and Multimeters, 37 min., Illinois University. 

12. The Oscilloscope, What it is and What it Does, 9 min., Tektronic, Inc. 

13. Charles Proteus Steinmetz - The Man Who Ma^e Lightning, 15 min.^ Illinois Uni- 
versity. 

14. Inductance^ 34 min., Teaching Aids, Inc. 

15. How Transformers Work, 15 min., Michigan State University. 

16. Capacitance, 31 min.. University of Michigan. 

17. RCL: Resistance and Capacitance, 34 min.. Teaching Aids, Inc. 

18. Fundamentals of A C and D C Generators, 19 min., Illinois University. 

19. Making Electricity, 10 min., Missouri University. 

20. Electric Decision, 18 min.. Association Films. 

21. The Electrician, 10 min., Missouri University. 

22. Electrical Wiring with Aluminum, 15 min.. Association Films, Inc. 

23. The Transistor, 10 min.. Bell Telephone System. 

24. Vacuum Tubes, 11 min., Missouri University. 

25. Principles of the Transistor, 21 min., Illinois University.' 

26. Electronics, 13 min., Missouri University. 
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27. World of Semi-conductors, 44 min., Illinois University. 

28. Your Voice and the Telephone, 7 min.. Bell Telephone System. 

29. Sounds Familiar, 24 min., Bell Telephone System. 

30. Radio Waves, 27 min., Iowa University. 

31. Receiving Radio Messages, 11 min., Iowa University. 

32. Radio Receivers, Principles, and Typical Circuits, 17 min., Illinois University. 

33. Television, How It Works, 11 min., Missouri University. 

34. Quest, 13.5 min.. Association Films, Inc. 

16MM FILM DISTRIBUTORS' ADDRESSES 

University of Missouri, Extension Division, Audio-Visual and Communication Service, 
119 Whitten Hall, Columbia, Missouri .i5201 

University of Illinois, Visual Aids Service, Division of University Extension, Champaign, 
Illinois 

Bell Telephone Company, Nearest Local Bell Telephone Compan}'^ Business Office 
Tektronix Incorporated, Film Library, P. O. Box 5.00, Beaverton, Oregon 
Tcbiching Aids, Inc., P. O. Box 3527, Long Beach, California 

Michigan State University, Instructional Media Center, East Lansing, Michigan 48823 

University of Michigan, Audio-Visual Center, 416 Fourth Street, Ann Arbor, Michigan 
48103 

Arkansas State University, Audio-Visual Center, State College, Arkansas 72032 

United States Department of the Interior, Motion Pictures, 4800 Forbes Avenue, Pitts- 
burgh, Pennsylvania 15213 

University of Iowa, Audio-Visual Center, Iowa City, Iowa 52240 

Association-Sterling Films, 600 Madison Avenue, New York, New York 10022 

TRANSPARENCIES 

Transparencies Pac Set 

McKnight and McKnight Publishing Company 
Bloomington, Illinois 61701 

Electricity and Bf.sic Electronics 
D.C-A. Educational Products, Inc. 
4865 Stenton Avonue 
Philadelphia, Pennsylvania 19144 
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Basic Electronics Transparencies 
Educational Technologies, Inc. 
3546 Dakota Avenue 
Minneapolis, Minnesota 55416 

Battery Operation, Construction, and Testing 

Fundamentals of Electricity 

Alternators Principles of Operation 
Ford Motor Company 
Service Training 
Dearborn, Michigan 

Electricity one-seven 

Hayden Book Company, Inc., New York 

116 W. 14th Street 

New York, New York 10011 



FILMSTRIPS 

Electricity Series No. 11330 

Experimenting with Static Electricity 
Electricity by Chemical Reaction 
Electricity in Circuits 
Electricity and Heat 
Electricity and Magnetism 
Building an Electric Generator 
Transformers 

Encyclopedia Britannica Educational Corporation 
425 North Michigan Avenue', Chicago, Illinois 60611 

Electricity and Magnetism Set A- 6 
588 Safe and Sure with Electricity 
561 How Batteries Work 
577 How A C and D C Motors Work 
602 Modem Theories of Magnetism 
605 Electric Fields 
621 Alternating Current Circuits 
640 Electric Instruments 

Popular Science Publishing Company, Inc. 
Audio-Visual Division 
1355 Lexington Avenue 
New York, New York 10017 

Electricity Set No. 3 170050 

How Television Works 
Distributing Electric Power 
Putting Electrolysis to Work 
What is Electronics 
What is Magnetism 
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McGraw-Hill Film Division of McGraw-Hill Book Company 
300 West 42nd Street, New York, New York 10036 

Filmstrips with Records 

The Cranking Circuit and t'ow it Works 
20,000 Volts Under the Hood 
Delcotron Generator and a New Charging Circuit 
Regulation and the Charging Circuit 

Delco Remy Division G. M, C. 



SINGLE CONCEPT FILM LOOPS 

Electrical House Wiring Film Loop Set 

1. The third wire can save your life, 

2. Rewiring a lamp. 

3. Wiring an attachment plug. 

4. Trouble shooting a bell circuit, 

5. Outlet box installation. 

6. Wiring a box with armored cable. 

7. Connecting wires in an outlet box. 

8. Installing a convenience outlet, 

9. Toggle switch installation. 

Scott Education Division 
Holyoke, Massachusetts 01040 
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COMMUNICATIONS ELECTRONICS 



This course in electronics is for one full year and is for both boys and girls who 
desire more advanced experience in electronics. It is recommended that students have 
satisfactorily completed the course Basic Electricity-Electronics or advanced science 
courses. The purpose of this course is to give the student a detailed foundation of 
theoretical knowledge, instrumentation, and practical application of electronics. It also 
affords thj student an opportunity to learn if he is juited for continued work in electron- 
ics and to determine the level at which he should prepare himself (engineer, technician; 
repairman, sales person, etc.). This course in electronics offers an excellent base on 
which the student may build his vocational pursuits or additional education in the field 
of electronics. 

SPECIFIC OBJECTIVES 
FOR COMMUNICATIONS ELECTRONICS 

The Specific Objectives for Communications Electronics are as follows: 

1. To develop interest in and an understanding of the role which electronics plays in his 
home, in his community, and in his industrial-technical world. 

2. To acquire consumer knowledge which will permit effective selection, care, and vse 
. of various electronic products and testing devices. 

3* To develop safe and efficient work habits and techniques relating to electronic and 
electrically powered equipment. 

4. To acquire information and have exploratory experiences with various aspects of 
the electronics industry in order to gain a better understanding of occupational 
opportunities in the broad field of electronics. 

5. To develop a depth of understanding of electronic principles and u^c competencies 
necessary to perform a wide variety of fundamental tasks in applied electronics 
leading to possible gainful employment in the field of electronics. 

6. lo develop respect for others and willingness to assist in individual or group 
projects. 



ERLC 



3-1 



a 
o 

•rH 

> 

i-H * 

'a 

•rH CO 

•-^ 2 

CO 

CO (1) 

U 4-> 



r 



b 



3/ 

■ 

^ CO 



I 



0) 

a 
c 
o 

u 

0 



CO 
G 



?4 
■ 0) 

CO 



o 



O 

o 

> 



o 
o 

0) ^ 
0) CO 



O 



O 

, CD 
CO 

o 



o 

d 
o 



CD 



CO 



•2 



CO 

CO 

U) ^ 
<D CD 

■ c 

U 

a. 



CO 



CO 
0) 

f— t 



CO 

•I-H 

> 
a; 



G 
O 



u 

Ph o > 
O fl <D 

G G S 
O 0) ^ 

G 4^ 
ri tH .rH 

§ :3 

•2 G O 

•4^ G 

CO 'rH 

CO 



G 
O 

s 



CO 



^ .2 5 



T3 C 
CD Ph 



CO 



O (D 



G ' 



G 



G 

(D 

CO 
CO 

o 

CO 



^ n ^ 
bO H CD 
d CD 



CD 

o 



^ rH 

ft ^ 



5h i5 



O CD 

4-> .rH 

> 



CO 

o 

- s 

> CD 
• (D 

O 
CO 



:3 
o 
u 

o 
d 

P. 

d 8 



'a 

CO 
CO 

•3 CD 

Ph ?h 

CD CO 



S 3 

TO Q 
CD .rH 



CD 
ft 
O 

o 
o 

G 

aJ 
CD 



. G 

T3 CD 

CD B 

CO ft 

_ .rH 

0 0) 
G 

G O 

.rH -rH 

01 CO 

4-> -r-H 

G > 

TO i-H 

■G CD 



CO G I 

CD CO 

•rH .rH 

^ CO ^ 

>S CD 

c5 t5 



CO M-H 

G 

O 43 
;h 

>j O 
13 ft 

:3 ft . 

+^ O ttl 
CO o 

•rH 

p 

^ o 



O 

S 

'S.G 

. o 

5^ .rH .2 ■ 
- 

o 0) 
CO CO 



.S 3 

d U 

CD --r; 

CD o 

+•><-! -rH 
CD 



CO 



O ^ G 
<rf O s 

Ph ffi 4h 



CO 

H 
O 
<! 

!>* 
H 
Ex} 
U 
<! 

CO 



CO 

•J 
•J 

CO 

o 

CO 

<! 

n 

Q 

13 



I T3 
CD G 
O aJ 
O 

ft CO 



ft CO 

rn ° 
W O CD 

?H ?H 

O 



CD 
W 

G 
O 



0 



2 <^ 

G 0 

CO >^ 

^ CD 

CD G 



CD :3 



aJ 

CO 
CO 
CD 



:3 
o 

.rH 

o 



CD ^ 

CO 5 
o 



o 

no 
o 



G 

.rH 

S ■ 



G CD 



O 

•4 



CO 



H 

o 

Q ft 
iz; ft 
<J O 



s ri o 

2 o 0 

ft'^ rr^ 

§ g >^ 



T3 CO G 



CD :3 
CO 



So 

> 



CO >> 

• rH 

. C 

o 
ft 
ft 
o 



CO 
CO 

o 



o 

CO W 
<! J 
PQ U 



» '3 • 

2 S >> 
o o 

CO <D 

S ^ o 



»-H G 

2: F 



b-rH O 



CO 



CD O O 

.rH -rH 



O 
CO 

o 



si 

tan 



•O, CO 

O ^ 

(0 

o 



CO 

O co" 



HO 

Si 

CO 

s 

HO 



HO 

CO 



3 
in 



CO 

05 



CO 



—1^ Co 
fo 



o 

■ rH 

CO 

o 

s 

CD 

Q 



U 



U 



CO 

.2 

s I 

c u 

.2 M 

Of .M 

O o 



I 

-a 
o 



o 

HO 

Q 



CD 



C3 



^5 

•fsl 1 



p-t CI) 



CO 



s 

•rH 





■ CO 






















es 


on 3 


• rH. 


HO 


CJ 




<D 


QD 


U 


(rf 




ft 


CO 






CO 


u 




H 


a- 




CO 



o o 

CO ^3 
^ tH 

O Q 

.rH .rH 

ft ft 



w O 

• rH r-4 
r— 4 'rH 

ft o 

:s o 

CO 

O <D 

CM i3 
o m 

CO O 

ft § 



• CD • 

CO 0) S CO 

^ X2 CD ^ 

^5 d 'rH 

^ ^ 

^ 4-> .rH 

CD 3 

5a " 



5 g 



o 

ft • 



CJ ^ 

^ o c; 

t3 Q o 

CD-3.1, ^ 

o X CD g 



CO 
CD 

P -rH- 
''B CO 

'B^ 5) ft 

CD - d 
^ CO 



^ >1 

> « CO 

cw O ^ 
O CO 

Q ^ 



(rf O fi ^ 

CO :ii TO TO 

co.:;^ ffS ,cD 



CO 



=5 2 
" « 

2 

O O ;h 

.ii CO p 

■+-> o "tri 

O CD 

? ^ 



' CO 



u 
o 



^ CO 
3 CD 

bJD 

c« S 

CO (rf 2f > 
CD 0 5 



CD o J S 
bH.)^ CO < cd 



^ '3 73 

o 

O CD 

O, TO «rH 

O (rf 

<D 

^ CD « 

/iN Jh 

2 o ^ 
5 o 



CO 

•rH 

o 



:;3 o 



CD i . 

^ , CD 

Ills 

CD -r" ftrs 

^ S ri^ '2 

S CD 

si 1 1 

pN 



is o 



o 

CO 

C! CJ cH 
O CD CD 

> 
u 

CD CD 
P X g 

CJ 



S 0) 



s s " 

^ (J ^ 

T3 O 

1—4 __j 



CD 
> 

•rH 

CD 

o 

CD 
U 



CD 

«> s 



CD 



CD 

j-^ CO 

^ O ^ 

CD O _j 

rH CO ^ ; 

2 5 S ft ft ft 



?H ^ a3 

CD CD H 

7^ 9. ^ 



U P 
O " 

O PS 

lERlC 



CO I 

CD O 

CO :u 

s ° 

^ > 

•rH 

CO 

CQ o 



>. a oi 

CO " 



CO 

I 

(D 

d 

•rH 

CO 



CO 

^ TO 

o . 

CJ ^ 

CD Jh 



^ CD 

• rH 

CO S 

o 
o 

T3- 



be C 



CD 0) 



CD 



000 

CJ CD CD 

XJ rC 



O 5^ CD XJ rC 

CO .S bfi o o 



00 

HH 

Ph 
A* 
D 

00 

w 
o 



3-3 



o a 



CO CD 
O " 



CO 
CD 
O 

& O O 
<±H 

5 

CD 0) aJ 



-3 

O - • 

o 

•r^ CJ 
O 

o 



s 

CD 

^ CQ 



o 
o 



o 
3 



o 

<M 



o 
Si 

:§ 
o 







o 




s; 
























* • 






o 






Si 














S 




■r-l 







o 

O 
CO 



CO 

•r-l 

o 
u 

PU 



CO 

Co 



2 

O 



CO 



H 
O 



O 



•a 

o 



o 



5 S ^ 

•rH -rH 



CO 
0) 

•rH 
O 

PU 
CO 



CO 

'rut 

Co 



o 



to 



I I 

"I 

^ (O 
.S CO 



0 I 
■a .S 

s 

Co 0 
0 O 

cd o 



1 I I 

«J PU o 

2 as 

•r-4 0 



> 



Si ^ 



:n erf fl 

aSlrf 
O o o 



4^ O 



S <i> o 



CO 



>^ CO CO 

^ {> 
O CO 



o5 



a i o 



PU 

o 



• rH 

^ «l CO 

OP'S 



^ I I 

O «J 0) 

^ fao 

1^1 



f5 ^-^ 
0) 5 



CO ^ 

^ o > 

'»-> 0 

o S 



. CO 

CO (1) 



M Oil 

0) O I cd 



^ PU g 



CO PUfX 



CO ^ PUr— I 



C CO ^ 



a. 
o 

s 
s 

o 

^ (O 

o ^ 
^ ?i 

S 



u u p 
^ o a> 

O 

a n CO 

Th ^" 

*^ S ^ 

•Q5 O CO 

q cd ,Q 

.S PU o 
^ ^ 

0 O CO 

X q 3 
W 3 o 



I 

CO 
o 



O > 

O 



0 0 

> o 
0 § 

CO "H 

8 



.CO 



2 0 

o u 
a 0 

PU CO 

o o 



o 

cd 

. & 

CO o 

cd S 

O 0 
> O 

.q 



^ 0 
p +^ 

^ cd 
CO ^ 
0 :3 

o o 

q r-H 

§ cd 

& o 

Si 

to 0 

^ § 

*^ (0 
^ 0 
cd U 



CO 

0 

• r-* 

o 

q . 

0 (0 
:3 

& O 

s ^ 

q 3 

o rg 
CO o 



I 1 

§ w 

0 a+ 

5 S 



o -a o ^ 
3 ^'5 



0 0 

X3 



■cd Eh 

q 0 

5 ^ 
O 



CO CO 



0 
q 

•r-< 

SI 

ctf 



O 

bo^ 'q 
S 5 0 o 




Q 

Www 

^ o o 
<<< 
o w o 

<! CO 
W ^ M 
P4 E Pc{ 



I CO 

PU^' 
cd cd 

.2.1 

.i-H T3 
0 § 

O 

^ O 

cd 

cd 



0 0 

> o 



^ o 

0) 

0 



CO 

. . fT-t .r-< 

cd o 53 q 
^ PU ^ 

0 q S 
PU c3 o 




03 
O 



CO 



o 

03 
O 



(M 



03 



CO 

•r-l 

o 
c 

u 

CO 
CJ 



03 

•r«s» 

Co 

O 

O 



. 03 



03 



5 d 



03 



03 

a; (< 

o Co 
a / 



Pi. ^ . 



.. ^ 

a o 

si 



o 



CD 



o 

±: 03 

Co 



I 

o 

03 



CO c/5 



o 

•rs» 
-♦^ 
O 

CO Ci) 



How 




a 


Inci 


levisic 


Basic Pri 


Te, 


Im 33: 
Works. 




•1— I ^ 


^ >• 
o 




(U (U CO 
CD T3 O 





I 0) 73 
0) ^ § 



CD 



CD O 



CD 

- ^ S M 
>^ CO O 



O 

o 
o 

73 



CO 

^ CO 

h w 



o 

0) 

u 



0 O 

.PH .r-l Co 

CO ^ 
CO b£} 



73 

cd c3 
<3 a o CO 



o c 

q ^ 

CO § 

CD <r! 



X2 
O 

u 



o "3 

o 5 
^ ci 

CO '3 
• CD 



CD 
> 

•r-C 

CD 
O 
CD 
U 



CD 

I a 

u ^ 

73 



9. 

P< CD CD 

O O ' 

o o > 

CD X! rj 

CO w H 



o 

H 



CO 



Pi 

_ Q 
sERlC 



.r-l 

r. 

CO .2 
CO < 

•r-« 

CD 

o 

ci CO 



^1 

CD 

o 

73 



CO 
CD 

•3 s 



O 5 >< 



CO 

to* 

CO w 
CO O 



> 



U ft 
U ft 



L O O CO CO > 

c • [i, CO o 
g s ou CO 



.1^ o • 

O"^ CO 

cj 73 ?H 



73 



o 



CD 
(D 



3-5 



CO 



S CD CO 
cj g g 



<3 Q H H o- 



Q 



izi 
o 

O 

cn 

H 
to 
8 



52 

O 



CO 

o 



in 

CO 



• CO 

6^ 



CO 

S Si 



s- 

CO CO 

s 



CD 



CO 



oc 

CO 



o 



o 

5^. 



^ ft. 



o 



CD 
CO 



o 

CO 
CO 



CO 



o 



• r-l 



CO 

;^ <o 
5 CO 

CO 

s 

^ o 



Co 



CO 

H 
O 
<! 

o 

<! 
M 
H 



a c 

cn.2 
o ^ 

ft w 

ft d 

4-> o 

o " 

CO 



o c3 



1 



<j> q 

m 
O 

m 
C 

o 

si 



o 



ft- 

4-> X 

■ ■ ^ ^ 
" ^ .3 



C/3 

•r-l 



a, 0^ ^ 
:3 O ^ 

O ftfXH 



o u 



^ § 

w 

Q o ft 



o 



73 



^ o 
o 



en 

• r-C 

o S 



o 

•r-C 

ii 

m xi 



S ft 
cn c: 



O Q) 



III 

ccJ Q 

U '-^ ^ 

<D . ft 
ft * 

> .a> 
d 



T3 



X3 



1"^ 



o 



O 3 



r 1 

ft 



o ^ 



/!> w B 



o 



CO 

H 
> 
Eh 
O 

<! 

Eh 

55 
Q 
Eh 

CO 



1^ 

.r-l 

o 



O 

O 



o 

o 5 
O ft 









a; 








phon 




test 


litte 


test 






B 




a; 

I-H 




C 




0) 




























a> 


•rH 




un 




un 


ad 
















u 




rer 


tte 




% 

0 


Hi 


1 


• r-l 


u 






s 


(A 


ft 




ft 


en 


CS 
0 




on 


low 




0 


0 

I-H 


.0 





13 



'a § 

CO a> 

^ (D 

O S 

Q) Cf 

0 Hi 

CO o 



en 

CI . 
|> 

CT rj 
g § 



cn 

ft M 



• * I 

Hi 05 

CQ C 

q 

O ft 

'S s 

CQ 

w o 

s 



H 

^; 
o 
u 

u 

CO 
O 



ERIC 



B O 



CO <! 

5s: 



|ii cn . 

H3 Q> 



.rH 43 

cn t2 



o 

.rH 

ft 

C3 



a 

HH 

H 
M 

o 
< 

o 

U 
Ed 

. Ed 



X 



o 

kH 
HH 

Q 

<! • 
3-6 



















a> 


cn 


bb 
CI 

.rH 






XJ 




.rH 
I-H 


0 




on 


B 


tio 


ISSl 


a 






bD 


e 




ccJ 


en 


T3 


ft 


<!} 


0 




ft 






2 


ft 


4-> 


• rH 



0) 
0) 

5 ■ 
O 



00 



o 

I 



o 



O 

0) 
0) 



C/3 CO 



1 k 

o 




0) *^ 
















. • vJ 




[/) ' s 

O 












2 s 












^ Co 




nspa 
and 


CO 


•Si 


^5 


Co 



I k 

CO C 
CO o 

I 



Co 



o 
c 

H ^ Co 



O CO 

CO ;z; o 
(D ^ 



CO d 
aS o 

■i-H .p-H 

OS 

^ CO 



O 
•1-1 

^ CO * 

^ t!; CO 



^ rn 

o w ^ 

O O 4^^ 



a 

CO 

^ S 
SI 



W CO 

a; ^ 
oo 

O 



:3 T3 



o 
■*-> 

CO 
CO 

^ CO 

d 



O 

d 

d P 



O CO .p-t 



o ^ 
+-> ^ 



■4-> • 

O CO 

a; u 

<^ to 

■i-H ^ 

d 

OD ^ 
O 

T3 CO 

- CO 



:3 m 



OS ^ 
CO 



§ O 0) 
^ O > 



GO 

S .2" 

o s 



a; 
- o 

CO (U 

^ o 



bX) > 



a; 



CO 

d 

a g 

> ? 



■4^ O 



O O d 0 



a 

o ^ 
Q) d 

o' 

CO N 

bJD ;H 
bX) 2 

CO -rH 



bJD 

o 

■4-> • 

CO jrj 

'55 .2 

d f-< 

u 



bJD J 
d d 

■i-H O 



o 



CO"~S 
^ CO 

O Nl 

CO w 
o ^ 



CO o 



o 



M ■4-> 



d 
o 

:3 



bX) 



o a* 



CO 



a; .CO 
'<— > **** 
o 
u 



T3 



CO 



U Co 



bXJ ^ • 
bX) d n 

CO +^ CO 



CO 

o 

H 
U 

Q 

O 

O 



C« 
f— I 

o 

a 

1^ 



U 

o d 
o 



d o 

o 

o 5 

d 
o 
o 



o a 

i-H Q. 

o (i5 

^ d 5 



.2 s 

•4-> 
O 

O 



I 



S a 



. :3 

CO 73 
(U O 

.2 0) 

T3 T3 



•rH d 

:3 CD 
O N 

bX) CO 
d ^ 
o 



d J> 

.r-1 I— « T3 

03 c 



OS 

o 

o 

Q 
O 

u 



■ W Oh- 

HH CO CO 

X 



I 1 

CO o 
CO 

•4-> 

^ -d 

o o 



h 3 



o « 8 

— , CO 



o .■!=! 
o o 



T3 a; 



d 



13 



o 

■iH r— « 
O 0) 



CO 

■ti a; o 

O CO 



3-7 



TEXTBOOKS FOR 
COMMUNICATIONS ELECTRONICS 

Marcus, Abraham and William. Elements of Radio, 5th ed. New Jersey: Prentice- Hall, 
1965, 

Mileaf, Harry. Electricity One -Seven, 1st ed. New York; Hayden Book Company, Inc., 
1966. 

Grob, Bernard. Basic Electronics, 2nd ed. St. Louis: McGraw-Hill Book Company, 1965. 

Garrish, Howstrd^H. Transistor Electronics, 1st ed. Homewood: The Goodheart-Willcox 
Co., Inc., 1969. ■ . ^ 

Garrish, Howard H, Electricity afid Electronics, Homewood: The Goodheart-Willcox Co., 
Inc., 1964. 

Marcus, Abraham^ Basic Electronics, 1st ed. Englewood Cliffs: Prentice- Hall, 1964. 

REFERENCE BOOKS FOR 
COMMUNICATIONS ELECTRONICS 

Delpit, George H. and Charles A. Johnson. Electronics in Action, Peoria: Charles A. 
Bennett Company, Inc. 

Basic Electricity Electronics, Book II. Indianapolis: Howard W. Sams. 

Smith, Donald A. ABC of Vacuum Tubes. Indianapolis: Howard W. Sams, 1967. 

Smith, Paul C. Know Your Oscilloscope. Indianapolis: Howard W. Sams,, 1958. 

Kalish. Israel H» Microminiature Electronics. Indianapolis: Howard W. Sams, 1967. 

MsAmstadt, H. V., et al. Electronics for Scientists. New York: W. A. Benjamin, Inc., ^ 
1963. 

Sams Photo facts. Indianapolis: Howard W. Sams- ...^ . 

Radio Amateur Handbook. ARRL Staff, American Radio Relay League, Current Issue, 

Grob, Bernard. Basic Electronics, 2nd ed. New York: McGraw-Hill Book Co., 1964, 

Grbb, Bernard. Basic Television, 3rd ed. New York: McGraw-Hill Book Co., 1964, 

Radio Servicing, 3rd ed. Englewood Cliffs: Prentice-Hall, Inc., 1960. . 

Grob, Bernard and M. S. Kiver. Applications of Electronics, 1st ed. New York: McGraw- 
Hill Book Co., 1966* 



Electricity and Electronics' Fundamentals, 2x16 ed. Philco Staff, Philco Ford, 1968. 

Johannsen, Lawrence A. and Russell P. Journigan. Basic Electronics, 1st ed. Albany: 
Delmar Publishers Inc. 

Buchsbaum, Walter H. Color TV Servicing, 2ndi ^6. Englewood Cliffs: Prentice- Hall, Inc. 

Romanowitz, H. Alex and Russell E. Puckett. IntroductiouL to Electronics. 1st ed. New 
York: John Wiley & Sons, Inc. 
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FILMS FOR COMMUNICATIONS ELECTRONICS 



1. Vacuum Tubes. j1 min., Missouri University. 

2. Electronics. 13 min., Missouri University. 

3. Charles Protens Steinmetz- The Man Who Made Lightning. 1^ min., Illinois Univer- 
sity. 

4. World of Semi-conductors . 44 rnin., Illinois University. 

5. Radio Waves, 27 min., Iowa University. 

6. Receiving Radio Messages, 11 min., Iowa University. 

7. The Oscilloscope, What It Is and What It Does. 9 min., Free films. 

8. The Oscilloscope Draws A Graph. 20 min.. Free films, 

9. Cathode-Ray Tube, Window to Electronics. 35 min., Free films. 

10. Electricity: Principles and Safety. 11 min,. University of Arizona. 

11. ABC's of Hand Tools. 18 min., Arizona State University. 

12. Your Future in Electronics. 24 min., RCA Institute. 

13. The Electronic Technician. Modern Talking Pictures Service. 

14. Measurement of Electricity. 22 min., University of Arizona. 

15. Circuit Testing. Etc. 33 min.. Army or University of Iowa. 

16. The Diode: Principles and Applications. 17 min., University of Illinois. 

17. The Principle of the Gas Prilled Tube. 15 min.. University of Illinois. 

18. Vacuum Tubes. 30 min., Brigham Young University. 

19. Inductance. 33 min.. University of Illinois. 

20. Induced Electric Current, 30 min., Brigham Young University. 

21. Capacitance. 30 min., Universit> of Illinois. 

22. RCL: Resistance Capacitance. 30 min., University of Illinois. 

23. Vectors. 11 min., University of Illinois. 

24. The Triode: Amplification. 14 min., University of Illinois. 
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25. Cathode-Ray Tube. 25 min., Tektronix, Inc. 

26. Radio Waves. 27 min., Arizona State University. 

27. Oscillators, Amplifiers, and Radios. 30 min., University of Illinois. 

28. Genesis of the Transistor. 20 min.. Bell Telephone Company. 

29. Principles of Transistors. 22 min., University of Illinois. 

30. The Television System. McGraw-Hill, 

31. Television Receivers. McGraw-Hill. 

32. Practical T.V. Aligrnment. McGraw-Hill. 

33. Television - How It Works. 11 min., ASU, (Coronet). 

34. Basic Principles of FM. 31 min., U.S. Army, Ft. Huachuca. 

35. Oscillators. 28 min., U.X.N. /United World Films. 

36. Radio Transmitter Principles. 17 min.. University of Illinois. 

37. Electromagnetic Waves. 17 min., ASU (Encyclopedia Britannica Film,s). 

38. Effects of the Ionosphere on Radio Wave Propagation, 29 min.. United States Army, 
Ft. Huachuca. 

39. Mirror in the Sky. 22 min.. University of Colorado. 

40. Transmission Lines. 23 min., Tektronics Incorporated. 

41. Standing Waves on Transmission Lines. '22 min.. University of Illinois. 
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TRANSPARENCIES 



Semi-conductor Transparencies: 
Educational Technologies, Inc. 
3546 Dakota Avenue 
Minneapolis, Minnesota 55416 

Transparencies Pac Set: 

McKnight and McKnight Publishing Company 
Bloomington, Illinois 61701 

Electricity and Basic Electronics: 
D.CA. Educational Products, Inc. 
4865 Stenton Avenue 
Philadelphia, Pennsylvania 19144 

Transparencies Electricity Electroni'cs: Series 601-602-603-604 
Lab Volt Educational Systems 
Buck Engineering Company, Inc. 
Farmingdale, New Jersey 07727 

Transparencies Electricity Electronics: 
Brodhead Garrett 
4560 East 71st Street 
Cleveland, Ohio 44105 



SUPER 8 SINGLE CONCEPT FILMS 

1. 100 Series - Tubes and Tube Circuits, 

300 Sr^ries - Transistors and Transistor Circuits, 

500 Series - Alternating Current Theory. 

Animated Electronic Films 
P. O. Box 2036, Eads Station 
Arlington, Virginia 22202 

2. Television Symptom Diagnosis 

Thirty three single concept film loops. 

Howard W. Sams Company, Inc. 
4300 West 62nd Street 
Indianapolis, Indiana 46268 
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16MM FILM DISTRIBUTORS' ADDRESSES 

University of Missouri, Extension Division, Audio- Visual and Communication Service, 
119 Whitten Hall, Columbia, Missouri 65201 

University of Illinois, Visual Aids Service, Division of University Extension, Champaign, 
Illinois 

Tektronix Incorporated, Film Library, P. O. Box 500, Beaverton, Oregon 

3ell Telephone Company, Nearest Local Bell Telephone Company Business Office 

Coronet Films, Coronet Building, Chicago, Illinois 

Encyclopedia Britannica, Educational Corporation, 425 North Michigan Avenue, Chicago, 
Illinois 60611 

University of Iowa, Audio-Visual Center, Iowa City, Iowa 52240 

University of Arizona, Audio- Visual Center, Tucson, Arizcna 85722 

Arizona State University, Audio-Visual Center, Tempe, Arizona 85281 

Radio Corporation of America Institute, Education Programs, Rt. 33 East Haddonfield 
Road, Building 204-1, Cherry Hill, New Jersey 08108 

Modern Talking Pictures Service, 3718 Broadway, Kansas City, Missouri 64111 

Brigham Young University, Audio- Visual Center, Provo, Utah 84601 

McGraw-Hill Films, 828 Custer Avenue, Evanston, Illinois 60202 

United World Films» 221 Park Avenue South, New York, New York 10003 

University of Colorado, Audio- Visual Center, Boulder, Colorado 80302 

Public Information Officer, United States Army, Fort Huachuca, Arizona 85613 
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INDUSTRIAL ELECTRONICS 



The course in Industrial Electronics is designed to provide opportunity for advanced 
study of electronic circuits as applied to the control of industrial equipment and proc- 
esses. The various applications of gaseous tubes, photoelectric devices, relays, servo- 
mechanisms, and electronic heating together with digital principles and applications 
are studied ai d applied in experimental and practical situations. 

Instruction in this course should be built upon a strong foundation of basic and ad- 
vanced electronics and should be limited to those students who have completed at least 
two years of prior instruction in the field. The instructor may wish to select topics 
for instruction which are pertinent to student needs and which are commensurate with 
their background. 

SPECIFIC OBJECTIVES FOR INDUSTRIAL ELECTRONICS 

1. To expand student knowledge of electronic applications - particularly those applica- 
tions pertaining to the control of industrial equipment and processes, 

2. To provide students first hand experiences in setting up, checking, operating, testing, 
and troubleshooting electronic circuitry as used In industry. 

3. To increase student proficiency and confidence in tha use of electronic test equip- 
ment. 

4. To provide students the opportunity to construct electronic devices which operate 
on the principles studied in the course. 

5. To foster proper attitudes toward fellow workers and toward the maintenance of 
shop facilities. 
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TEXTBOOKS FOR 
INDUSTRIAL ELECTRONICS 



Suggested Textbooks 
Lj^tel, Allan, Industrial Electronics. New York: McGraw-Hill Book Co., 1962. 



REFERENCE BOOKS FOR 
INDUSTRIAL ELECTRONICS 



Barker, I. F, and F, J, Wheeler, Mathematics for Electronics. Reading, Massachusetts:-. 
Addison- Wesley Publishing Company, Inc, 1968. 

Cutler, Phillip, Electronic Circuit Amly^is. New York: McGraw-Hill Book Company, 
1960. 

Grob, Bernard. Basic Electronics. New York: McGraw-Hill Book Co., 1965. 

Schure, Alexander, Ed, R-C and R-L Time Constant. New York: John R. Rider, Publish- 
er, Inc. 

Automatic Control^ A Scientific American Book. New York: Simon and Schuster, 1955. 

Bartee, Thomas C. Digital Computer Fundamentals. New York: McGraw-Hill Book 
Company, 1966. ^ ' 

Benedict, R. R. and N. Weiner. Industrial Electronic Circuits and Applications. Engle- 
wood Cliffs: Prentice-Hall, Inc., 1965. 

Bukstein, Edward. Industrial Electronic Circuits Handbook. Indianapolis: Howard Sams 
Publishing Co, 

Considine, D. M., ed. Process Instruments and Controls Ha^zdbook.New York: McGraw- 
Hill Book Company, Inc., 1957. 

The Controlled Rectifier, Volume I. El Segundo, California: International Rectifier 
Corporation, 1962. 

Dean and Douglsis . Semi -conductor and Conventioned Strain Gauges. New York:Academic 
Press, 1962. 

Electronic and Electrical Fundamentals, Volume VI, Industrial and Microwave Technol- 
ogy, Philco Corporation (Philco Techrop Division, Philadelphia, Pennsylvania) 
Philadelphia: Williams Brothers Printing Company, 1960, 

Engineering Handbook, El Segundo, California: International Rectifier Corporation, 1960. 

Fishlock, David, ed. A Guide to the Laser. New York: American Elsevier Publishing 
Co., 1968. 
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Fribance, Austine. Industrial Instrumentation Fundamentals. New York: McGraw- Hill 
Book Co., 1962. . " . 

Fundamentals of Synchros with Systen. Applications. Philco Corp., 1962. * 

Giles,. A. F. Electronic Sensing Devices. Cleveland: Chemical Rubber Co. Press, 1966. 

Grob, Bernard and M. S. Kiver. Applications of Electronics. New York: McGraw-Hill 
Book Co., 1966. . 

Gutzqiller, F. W., ed. SCR Manual. Chicago: General Electric Company, latest edi- 
tion. 

Mclntyre, R. L. Electric Motor Control Fundamentals. New York: McGraw-Hill Book 
Co., 1966. 

O'Higgins, Patrick. Basic Instrumentation. New York: McGraw-Hill Book Co., 1966. 

Principles of Servos and Servomechanism Systems. Philco Corp., 1963. 

Solar Cell and Photocell Handbook. ElSegundo, California: International Rectifier Corp.r 
1960. 

Thomas H. E. and C. A. Cla^rke. Handbook of Electronic Instruments and Measurement 
Techniques. Englewood Cliffs: Prentice-Hall, Inc., 1967. 

Turner, R. P. Basic Electronic Test Procedures. Nev/ York: Holt, Rinehart and Winston, 
Inc., 1961* 

Turner, R. P. Semi-conductor Devices.NewYork: Holt, Rineha,Tt and Winston, Inc., 1961. 

Zener Diode Handbook. El Segundo, California: International Rectifier Corporation, 
1960. 

Marcus, Abraham. Automatic Industrial Controls, 1st ed. Englewood Cliffs: Prentice- 
Hall, Inc., 1966. 
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FILMS, TRANSPARENCIES, 
AND SUPER 8 SINGLE CONCEPT FILMS 
FOR INDUSTRIAL ELECTRONICS 

1. Electric Power Generation in Space. (HQ155) 26-1/2 min., color, 1967 (NASA). 

2. Safety Precautions for Electronic Personnel. 20 min., University of Illinois. 

3. Proper Handling of Cathode-Ray Tubes. 20 min., color, 1962 (TKTR). 

4. Automatic Machines. 20 min., Massachusetts Institute of Tf^ohnology. 

5. Automation. 30 min., B/W, (USOE). 

6. IBM Control Systems at Work, d min., B/W, 1962, (IBM). 

7. Radar and T. V, Encyclopedia Britannica Films. 

8. Coaxial and Microwave MiracL?s. 10* min.. University of Colorado. 

9. Scatter Radar. 22-1/2 min., color, 1963. (NBOS). 

10. Thinking Machines. 20 min., color. University of Missouri. 

11. Memory Devices. 29 min., University of Arizona, 

12. Electronic Computers and Applied Mathematics. 23 min.. University of Colorado. 

13. Electric Propulsion. (HQ96) 1965, 24 min., color (NASA). 

14. Power for the Moonship. UIQK-SRA), 1966, 28-1/2 min., B/W (AEC). 

15. Radioisotope A^'yJications in Industry. (91964), 26-1/2 min., B/W (AEC). 

16. Nuclear Power for :;pace -Snap 9A. 1963, 12 min., B/W, (AEC). 

17. The Atom in industry. 1954, 12-1/2 min., B/W, (AEC). 

18. By the Numbers. 1962, 16 min., color, (IBM). 

19. Modern Heat Treating 'Methods. 1965, 15 min., color (LNCO). 

20. Varidym AC Controlled Speed Systems. 1962. color, 22 min., (USEM). 

21. The Story of a Value. 1957, color, 30 min., (RMCO). 

22. Prescan - An/SPS42. Color, 7 min., (HUAC). 

23. The Control Revolution, B/W, 29 min., $5.40, (NET). 

24. Automation in Air Traffic Control. Color, 10 min., $1.15, (NET). 

25. Transistors: Switching. 1959, B/W, 14 min., free. Navy. 



26. Transistors. Part 1: Introduction - 1961, B/W, free. Navy. 

27. Transistors: Servicing Techniques. 1960, B/W, free. Navy. 

28. Transistors: Triode Fundamentals, 1957, B/W, free. Navy. 

29. Genesis of the Transistor. 1965, color, 15 min,, (BELL). 
bO, The Information Machine. 1958, color, 10 min., (IBM). 

31. Instrument Assembly and Production Flow. 1961, color, 27 min., (TKTR). 

32. Machines That Think. 1962, 29 min., (AEC). 

33. The New Giant. Color, 15 min., (HUAC). 

34. Pax Atomis: Snap-?. 1965, color, 25 min., (AEC). 

35. Snapshot. 1965, color, 30 min., (AEC). 

36. Tektronic and the World of Measurement. 1966, color, 23 min., (TKTR). 

37. Solving the Unbalanced Bridge. 1964, 17 min., (TKTR). 

38. Oscilloscopes and Transducers, 1968, color, 15 min., (TKTR). 

39. Circuit Boards - Design and Manufacturing. 1967, color, 30 min., (TKTR). 
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i6MM FILM DISTRIBUTORS' ADDRESSES 

T.A.L Teaching Aids Incorporated, Post Office Box 5527, Long Beach 8, California 

NAVY 9th Naval District, Building 1, Great Lakes, Illinois 60085 

NET NET Film Service, Audio- Visual Center, Indiana University, Bloomington, 
Indiana 

MU University of Missouri, Extension Division, Audio-Visual and Communication 

Service, 119 Whitten Hall, Columbia, Missouri 65201 

USOE U. S. Office of Education, Department of Health, Education, and Welfare, 330 
Independence Avenue SW, Washington, D. C. 20201 

LNCO Leeds & Northrup Co., Rockland and Stenton Avenue, Philadelphia, Pennsyl- 
vania 19144 

USEM U. S. Electrical Motors, Division of Emerson Electric Company, Old Gate 
Lane, Milford, Connecticut 06460 

RMCO Rockwell Manufacturing Company, Power Tool Division, Rockwell Building, 
Pittsburg, Pennsylvania 15208 

I,B.M. International Business Machines, 301 Edst Armour, Kansas City, Missouri 

ADCP Admiral Corporation, 3800 West Cortland Street, Chicago, Illinois 60647 

BELL Nearest Local Bell Telephone Company Business Office 

HUAC Hughes Aircraft Corporation, 500 Superior Avenue, Newport Beach, California 
92660 / 

TKTR Tektronix Incorporated, Film Library, P. O. Box 500, Beaverton, Oregon 

AEC United States Atomic Energy (Commission, P. O, Box 62, Oak Ridge, Tennessee 
37830 ^ 

NBOS National Bureau of Standards, United States Department of Commerce, Clear- 
ing House, Springfield, Virginia 22151 

NASA George- C. Marshall, Space Flight Center, Public Affairs Office, Huntsville, 
Alabama 35812 

AISI American Iron & Steel Institute, Teaching Aids Distribution Center, Bedford 
Hills, New York 10507 

GM-DR Delco-Remy Division, General Motors Corporation, Technical Literature 
Section, Anderson, Indiana* 46011 
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NTEA Norelco Training and Educational Aids, North American Phillips Company, 
Incorporated; Professional Products Division, 100 East 42nd Street, New 
York, New York 10017 

EBEC Encyclopedia Britannica, Educational Corporation, 425 North Michigan Avenue, 
Chicago, Illinois 60611 

AEFC Animated Electronic Film Co., P. O, Box 2036 Eads Station, Arlington, Vir- 
ginia 22202 

'35MM FILMSTRIPS 

Electric Propulsion. (1^/65), Color, 24 min., (NASA), 

The Optical Comparator Story^ (1962), Color, 35 min,, (Jones & Lawson - A Textrons 
Co.) 

Science, Technology and Society. (1965), Color, 68 Frames. American Iron & Steel 
Institute (will supply one print to any school system). 

Space Navigation. (1967), Color, 69 Frames, Emphasis use of computers in space 
flights. (NASA). 

Regulation and the Charging Circuit, Color, 12 min., (Delco-Remy Division). 
\The Thyratron, 27 Frames, Color, $8.50, (NORELCO). 
The Ignitron. 24 Frames, Color, $8.50, (NORELCO)* 
Photo 'Electric Emission. 31 Frames, Color, $8.50, (NORELCO). 

Cold Cathode Tubes. 28 Frames, Color, $8.50. (Switching - Relay Tube - Counter and 
Indicator Tubes), (NORELCO). 

Industrial Electronics Series. GE, SD, 

1. Thy-Mo-Trol 

2. Photoelectric Relay Systems 

FILM D1I?ECT0RIES 

Guide to Government - Loan Film (16mm.). 1969-70, Serina Press, 70 Kennedy Street, 
Alexsmdria, Virginia 22305.. 

Guide to Military - Loan Film (16mm.>, Serina Press, 70 Kennedy Street, Alexandria, 
Virginia 22305. 

Index to 16mm. Educational Films (1967), McGraw-Hill Book Company, New York, New 
York 10023. 

* 

Educators G ide to Frf Films (1967), Educators Progressive Service, Randolph, Wis- 
consm 53956. 

FRm Catalog, University of Missouri - Columbia, Extension Division, Audiovisual and 
Communicatioi^ Service, 119 Whitten Hall, Columbia, Missouri 65201. 
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SUPER 8MM FILM LOOPS 
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System of Twos S(S0085) - Color $17.60 
Sine Function S(80102) - Color $17.60 
Vectors No: 1 S(80881) - Color $22.00 
What does 10 mean? S(80176) - Color $22.00 
Encyclopedia Britannica 

Educational Corporation - 
425 N. Michigan Avenue 
.Chicago, Illinois 60611 

Transistorized Multivibrator #320- Color $17.00, (AEFC) 

Series LCR Circuits - Color $17.00, (AEFC) 

Series LCR Circuits-part II - Color $17.00 

Transistor Characteristic Curves - Color $17.00 

Audio Voltage Amplifier (with NPN Transistor) - Color $17.00 

Animated 'Electronic Film Company 
P. O. Box 2036. Eads Station 
Arlington, Virginia 22202 
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INDUSTRIAL ELECTRONICS PROJECT TEXTS 



Boschen, Lee. Computer Circuit Projects You Can Build, (No. BOC-1). Indianapolis: 
Howard Sams Publishing Company. 

RCA, Solid State To BB4 Circuits Manual, RCA Electronic Components. Harrison, New 
Jersey, 1967. 

RCA, Experimenter's Manual, Silicon Controlled Rectifier, RCA Electronic Components 
and Devices. Harrison, New Jersey, 1967. 
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INDUSTRIAL ELECTRONICS PROJECTS 



PROJECT 



USE 



CONCEPTS 



Universal Timer* 

Lamp Dimmer* 

Enlarger Exposure Meter* 

Meter Speed Control* 



Positive Action Light- 
Operated Switch* 

Electronic Heat Control** 



Heater Power Control** 



Same 
Same 
Same 

Same 

Same 



Switch on AMC Fan at 
predetermined heat level 

Control heat of a hot plate 



Electronic Time Delay** 
Universal Decade Counter*** Experimentation 



Camera Delay Timer 
for games 



Digital Volt-OHM Meter*** 



Test Equipment & 
Experimentation 



Mosfet Trica 

Triac 

Photo Cell 
Full-wave Bridge 

S-C-R 

Diodes Transistors 

Relay Photocell 
Transistors 

Thermistor SCR 
Transistors Diodes 

S-C-R 

Transistors Diodes 
SCR Transistor Diodes 



Integrated Circuits 
Nixie Tube 
Direct Coupled 
Flip-Flop Circuits 

Integrated Circuits 
Transistor Diodes 
Zener Diodes . 



*RCA Solid State Hobby Circuits Manual 
**RCA Experimenter's Manual, Silicon Control Rectifier 
***Southwest Technical Products Corp., 219 W. Rhapsody, San Antonio, Texas 78216 
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Appendix 1 



FREE MATERIALS LIST 



ITEM 

Analog Computer Instruction Manu al 



Leaflet of handy tips covering computer 
technology terms 



Educators Progress Service 



Automation/Computers A-2481 Booklet 



SOURCE 

American Basic Science Club, Inc. 
501 East Crockett Street 
San Antonio 6, Texas 

Bud Electronics 

Division of Bud Company, Inc. 

43-22 Queens Street 

Long Island City, New York 

Educators Guide to Free Science Materials 
Randolph, Wisconsin 53956 

Field Enterprises Educational Corporation 
Educational Services 
Merchandise Mart Plaza 
Chicago, Illinois 60654 



IRC Solar Cell and Photo Cell Handbook 

Automatic Digital Computers 
What are they? How do they work? 

Pamphlet 6D-207 Transistor Circuits 
and Troubleshooting 

B-7940 Thermoelectric Haiidbook 

Alternating Current Simply Explained 



International Rectifier Corporation 
El Segundo, California 

Los Alamos Scientific Lab. /limit 10 copies 
Public Relations Office , 
P. O. Box 1663 

Los Alamos, New Mexico 87544 

United Motor - Service 
Central Office 
General Motors Building 
Detroit 2, Michigan 

Westinghouse Electric Corporation 
Box 146 

Pittsburg, Pennsylvania 

Wagner Electric Corporation 
6400 Plymouth Avenue 
St. Louis, Missouri 63133 



Automotive Electricity Delco-Remy 

Technical Literature Department 
Division of General Motors CoriX)ration 
Anderson, Indiana 46011 



Electricity General Motors Corporation 

Public Relations Staff 
General Motors Building 
Detroit, Michigan 48202 



ITEM 

Electric Utility Industry Booklets 

Light aiifl Man Series 

Nuclear Energy 

ARRL Pamphlet 

Storage Batteries 

Government material 



SOURCE 



Edison Electric Institute 

750 3rd Avenue 

New York, New York 10017 

Sylvania Electric Products, Incorporated 
Sylvania Lighting Center 
Danvers, Massachusetts 01923 

United Stater Atomic Knorgy Commission 

Post Office Box 62 * 

Oak Ridge. Tennessee 37830 

American Radio Relay League, Incorporated 

225 Main Street 

Newington, Connecticut 06111 

ESB Brands. Incorporated 
Post Office Box 6949 
Cleveland, Ohio 44101 

Superintendent of Documents 
Government Printing Office 
Washington, B.C. 20402 
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MAGAZINES AND TECHNICAL BULLETINS 
INDUSTRIAL ELECTRONICS 

Instruments and Control Systems, 845 Ridge Avenue, Pittsburgh 12, Pennsylvania 

Instruments and Apparatus News, 845 Ridge Avenue, Pittsburgh 12, Pennsylvania 

Tekscope, Tektronix, Inc. (Free;, P. O, Box 500, Beaverton, Oregon 97005 

Rectifier News (Free), International Rectifier, 233 Kansas Street, El Segundo, Cali- 
fornia 90245 

Industrial Electronics (Available free to engineers), Sutton PublishingCompany, Inc., 
172 South Broadway, White Plains, New York 

Automation (Free to engineers), Penton Publishing Co., Penton Building, Cleveland 
13, Ohio ^ . .. 

Control Engineering, Instrumentation and Cor oi systems, McGraw-Hill Building, 
330 W. 42nd Street. New York, Nev York 

I. S;A. Journal, Instrumentation-Systems-Automatic Control, Instrument -Society of 
America, 313 Sixth Avenue, Pittsburg, Pennsylvania 
* ■ 

Measurement News (Free), Hewlett-Packard Journal, 1501 Page Mill Road, Pala 
Alto, California 94304 

Frequency Tecunology, Frequency, Inc.^ 795 Washington Street, Norwood, Mass. 
02062 

Electronics World, Ziff Davis Publ?.shing Company» 307 N. Michigan Avenue, ^Chicago, 
Illinois 60601 

Electronics, McGraw-Hill Building, 330 W. 42nd Street, New York, New York 10036 

School Shop (Free), School Shop, P. O. Box 1929, Clinton, Iowa 52732 

Circuits Manufacturing (Free), Circuits Manufacturing, P. O. Box 193, Arlington, 
J'^assachusetts 02174 

Popular Electronics, Popular Electronics, P. O. Box 1096, Flushing, New York 11352 

Electronics World, Electronics World, P. G. Box 1093, Flushing, New York 11352 

Electronic Techoician/Dealer, Electronic Technician/Dealer, Post Office Box 6016, 
Dul.uth, Minnesota 55802 

Radio-Electronics, Radio-Electronics, Subscription Departm'ent, Boulder, Colorado 
. 80302 • • ' ■ • \ 



Technical Bulletins 
Mfj.gazines 
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Teaching Systems 

1. Lab'-^Volt Educational Systems, Buck Engineering Company, Incorporated, Farm- 
ingdale, New Jersey 07727, 

2. * Heath/Malmstadt-Enke Lab and Systems, Benton Harbor, Michigan 49022. 

3. Simpsoix Electrical and Electronic Teaching Systems, 5200 W. Kinzie Street, 
Chicago, Illinois 60644. 

• 4, McKnight's Instructional Programs in Electricity and Electronics. McKnightand ' 
McKnight Publishing Company, Bloomington, Illinois 61701, 

5. DeVry Industries Incorporated, Educational Elelg^tronics Training Systems, 4141 
W. Belmont Avenue, Chicago, Illinois 60641. 

6. Electronics Training Aids, Incorporated, 308 South Hindry Avenue, Englewood, 
California 90301. 

7. Electronic Aids Incorporated, 6101 Falls Road, Baltimore, Maryland 21209. 

8. RCA Electronic Trainers, RCA Service Company, A Division of Radio Corpora- 
tion of America, Camden, New Jersey 08101. 

9. PhilcQ Technical Republic Division, Post Office Box 10, 51 South Pennsylvania 

Avenue, Fort Washington, Pennsylvania 19034. 

^» . « ♦ 

10. Educational Technologies, Incorporated, 3546 Dakota Avenue, Minneapolis, Min- 
nesota 55416. * . • 

11. Electronic Kits Supply Company, .1261 South Boyle Avenue, Los Angeles, Cali- 
fornia 90054. 

. 12. Brodhead-Garrett Electricity- Electronic Learning Units, 4560 East 71 Street, 
Cleveland, Ohio 44105. . . - 
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ELECTRONICS SUPPLIES 

Electronics Kits Supply Company 1261 South Boyle Avenue, Los Angeles, California 
C ^54, (Lab Equipment)* 

Educational Technologies Incorporated 3546 Dakota Avenue, Minneapolis, Minnesota. 
55416. 

, Science Electronics 1085 Commonwealth Avenue, Boston, Massachusetts 02215, (Lab 
Equipment). 

Heath Company Benton Harbor, Michigan 49022. 

Allied Electronics Corporatipn A Subsidiary of Tandy Corporation, 2400 W. Washington 
Boulevard, Chicago, Illinois 60680. 

i' * } ' I 

,r Brodhead- Garrett Company 4560 East 71st Street, Cleveland, -Ohio 44105. 

i' 

-J 



0 - 
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Appendix III TOOL LIST 

LEVELS 1 and 2; 3 and 4 
ELECTRICITY-ELECTRONICS 



I. Small Toe's and Equipment 


Introductory 


, Quantity 




Advanced 


Quantity 


I. SMALL TJOLS AND EQUIPMENT 












- Alignment Tool (set) 


X 


■ ? 




X 


2 


Bit, Screwdriver (set) 
^square tang, 
1/4", 5/l6^ 3/8^ 1/2'^ 


X 


1 




X 


1 


Brace, Ratchet (10") 


X 


1 




X 


1 


Brush-Bench 


X 


4 




X 


4 


Coil Winder ^ ^ 


- X 


1 . 




X 


1 


Compass 


X 


6 








Countersink,* 
High speed steel 
1/4" shank, 1/2" size ^ 


X 


1 




X 


1 


uie, Xjeiier ^n^^ ^o/id y 


Y 


1 




V 


1 


Dze, JNumber (set; (d/ib"}^ 


V 
2\. 


1 




Y 


1 

X 


Divider, Wing (6") 


X 


• 1 




X 


1 


Drill, Electric Portable 
(i/4") 


X 


1 




X 


1 


Drill, Hand (1/4") 


X 


1 




X 


1 


Drill Stand, Fractional 
(l/16"-l/2" by 64ths) 


X 


1 


- 


X 




Drill, Twist, Straight shank 
(Fractional Set) 
high speed steel, 
(l/l6"-l/2" by 64ths) . 


X 


1 




X 


1 


Extension cord 
25*, heavy duty, grounded 




2 




X 


2 


Files (see -specifications 

for listing) 
6", mill (flat), , 

second cut 
6", half-round,"^ 

second cut 


X 

X 


4 
4 




X 
X 


,/ 4 ■ 
4 


rUe Card and Brush* 


X 


6 




X 


6 
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TOOL LIST 
LEVELS 1 and 2; 3 and 4 
ELECTRICITY-ELECTRONICS 



Small Tools and Equipment (cont.) 


Introductory 


Quantity 




Advanced 


Quantity 


* 

T FileV Jeweler's (set) 

I . assorted shapes. 4"-6" 


X 


1 






1- 


' File, Needle (set) 
set of 12-5-l/2"L 


X 


1 




X 


1 


Gauge, Thickness* 
("feeler") 
^ rninimum 6 leaf, 
1/2" X 2-1/2" X 
- .0015" -.015" 


X 

'■ 


1 




X 

• 


1 


Gauge, Wire and sheet 
r metal (American)* 
sizes 0-36 




2 




X 


1 


Goggles (spectacles). 
Clear observation 


x 


12 




X 


12 


Hammer, Ball peen (12oz.) 


X 


1 




X 


1 


Hammer, Claw (16oz.) 


X ■ 


1 




■ X 


6 


Hydrometer 


X 


1 




■ ' X 


1 


- Knife, Electrician's 


X 


6 




X 


6 


I Label Maker* 


X 


1 




X 


1 


Magnet, Bar 
- minimum size 
I 1/4" X 1/2" X 3" 


X ' 


24 




X 


24 


Nibbler, Kixad operated 
) capacity 18" steel 

J ' V - . 


X 


2 . 




X 


2 


Oiler, Bench 
1 1/2 pint size, 5" steel spout 

I * 


■ X . 


1 




X 


1 


Oilstone, Combination, > 
X India course and fine grits. 
1 8" X 2" X 1^ " 


X 


2 




X 


2 


Pliers J Combination {6^) 


X 


6 




X 


6 


[; Pliers, Duckbill (8")* 
Insulated 


X 


6 




X 


6 


[ Pliers, 'Diagonal cutting 
(6") Insulated 

[ ERJC 


X' ; 

• ' 5;- 7; ■ 


12 




X 

(' ■ 


12 

I ■ 



TOOL LIST 
LEVELS 1 and 2; 3 and 4 
ELECTRICITY -ELECTRONICS 



Small Tools and Equipment (cont.) 


Introdu<-tori' 


Quantity 




Advanced 


Quantity 


Pliers, Needle nose (6") 
Insulated 


X 


?A 




X 


24 


Pliftrs, Side-cutting (6") .. 
Insulated 


X 


12 




X 


12 


Pliers, Vise- grip wrench 
(7") 


X 


3 




X 


3 


Press, Drill* 

15" cap. variable speed, 
number 2 Morse Tap in 
spindle, Model 1/2HP, 
magnetic switch 


X 


1 




X 


1 


Punch, Center (set)* 

. 4'L, l/16"-l/2" by 32nds 


X 


2 




X 


2 


Punch, Center Automatic 


X 


1 




X 


1 


Punch, Chassis (round s^t) 
2 piece dies, *^ 
7/8", 3/4", 1", 1-1/8" 


X 


1 




X 


1 


Punch, Chassis (square set) 
2 piece dies, 
1/2", 3/4", l** 


X 


1 




X 


1 


Punch, Pin (net)*^ 

4"L, 1/16^-1/2" by 32nds 


X 


2 




X 


2 


Reamer, Electrician's hand 
1/8" tip» tapered, 5"L 


X 


1 




X 


1 


Rivet tool (pop rivet tool) 


X 


1 


/ 


X 


1 


Rule, Sieel (12") 
graduatec' to 1/16" 


X 


6 




X 


6 


Rule, Mechanical 


X 


6 




X 


6 


Saw, Hack (hand) 

adjustable to receive 
9^ to 12" blade 


X 


1 




X 


1 


Scissors (8") 


X 


1 




X 


1 


Screwdriver, Insulated (set) 
regular blades, 
3/16" by 9/32" with 
O 4", 6", and 8» shafts 

ERLC 
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TOOL LIST 
LEVELS i and 2; 3 and 4 
ELECTRICITY- ELECTRONICS 



Small Tools and Equipment (cont.) 


■ 

Introductory 


1 1 

Qaantiiy 




Advanced 


Quantity 


Screwdriver, Phillips (set) 
set with points #1, #2, #3 


X 


1 




X 


1 


Screwdriver, Retaining type 
3/16" blade 


X 


2 




X 


2 


Shield, Face 


X 


6 




X 


6 


Snips, Tinner's, 
Straight (#8) 


X 


1 




X 


1 


Soldering Aid 


X 


12 




X 


12 


Soldering, Copper, 
Electric (60W) 
1/4" copper tip 


X 


1 








Soldering Copper, 
Electric pencil (30W) 
7" slim handle 


X 


6 




X 


6 


Soldering Gun, Electric 
dual heat, 240/325W, 
spot light 


X 


12 




X 


12 


Square, Combination 
12'' rule 


X 

- 


3 




X 


3 


Tap and Die (set) 

sizes 6-32, 8-32, 10-24, 
12-24 and l/4''-20 


X 


1 




X 


1 


Vise Combination (size 2") 


X 


1 




X 


1 


Wire Striper, adjustable 


X 


6 




X 


6 


Wrench, Adjustable end (6") 


X 


i 




X 


4 


Wrench, Allen key 

(hex) (set) .rl-1/2, #12 


X 


2 




X 


2 


Wrench, Nutdriver (set) 
set of 8 drivers, 
sizes 3/6", 1/4", 9/32\ 
5/l6^ 11/32", 3/8", 
7/16", 1/2" 


X 


12 




X 


12 


Wrench, Open end (set) 
sizes 1/4" -1* 


X 


1 




X 


1 
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TOOL LIST 
LEVELS 1 and 2; 3 and 4 
ELECTRICITY-ELECTRONICS- . 



Small Tools aad Equipment (cont.) 


Introductory 


Quantity 




Advanced 


Quantity 


Wrench, Sockc 
(3/8" clriv^ , iset) 
10 piece set, 7 standard 
sockets, sizes 3/8^-3/4" 
by 16ths 


X 


1 




X 


1 


IL POWER SUPPLY 

Power Supply, 
Variable output 
0-20V AC ami DC at 
10 amperes 
0-40 V AC and DC 


X 


12 




X 


12 


Power Supply, 

Variable output. Filtered 
0-300V DC at 100 ma. 


X 


6 




X 


6 


Signal Generator 


X 


6 




X 


4 


III. TEST EQUIPMENT 












Capacitor Substitution Box 
100 mmf.-,lll mmd.., 
350W\'DC 


X 


1 




X 


1 


Oscilloscope (5" screen) 


X 


6 




X 


6 


Resistance Substitution Box 


^ 


1 




X 


1 


Signal Tracer 


X 


2 




X 


2 


Tester, Transistor 


X 


1 




X 


1 


Tester, Tube 


X 


1 




X 


1 


IV. METERING EQUIPMENT 












Meter, Ammeter (AC) 
range 0-25 amps. 


X 


1 




X 


1 


Meter, Galvanometer 

500-0-500 micro amperes 








X 


' 1 
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TOOL LIST 
LEVELS 1 and 2. 3 a;ij 4 
ELECTR^CITY-ELECTi^ONICS 



11. Power Supply 


Introductory 


Quantity 




Advanced 


Quantity 


Meter, Grip dip 
400 KC 250 MC 








X 


1 


Meter, Volt^ohm 
(multi- range) 


X 


12 




X 


12 


Meter, VTVM, 
Latest Design 


X 


3 




X 


6 


Electronic Switch 








X 


6 


Field Effect Multimeter 








X 


1 


T.V. Sweep and 
Marker Generator 








X 




D.C. Bias Supply 








X 




Color Bar Generator 








X 


1 


Vectorscope 








X 




V, GENERAL FURNISHINGS 












Bench, Eight Student 

Laboratory Work Center 


X 


3 




X 


3 


Bench, Electric 
demonstration 
6* X SO'* cabinet storage 
0-120V AC and DC 
outlets 








X 


1 


Bookcase 

approximate 60"IIx 
1G-12»D X 72»L, 
3 adjustable shelves, 
wood or metal 


X 


1 




X 


1 


Cabinet, Filing 
4 drawer, 

52^' Hx 15" Wx 28-l/2»D 


X 


1 




X 


1 


Cabinet, Instrument storage 
30" Wx 18"D X 72" H, 
with adjustable shelves 
and lock 


X 


2 




X 


2 
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TOOL LioT 
LEVELS 1 and 2; 3 and 4 
ELECTRICITY-ELECTRONICS 



V. General Furnishings 


Introductory 


Quantity 




Advanced 


Quantity 


Cabinet, Parts storage 
metal, 100 drawers 


X 


1 




X 




Cabinet, Tool storage 
approximate 
62^Wx 22"D X 84" H 


X 


i 




X 


^. 


Chair, Teacher's 

welded steel constiruction, 
swivel, with carters 


X 


1 




X 


1 


Desk, Teacher's 

approx. 42" x 30" x 29** 
welded steel construction 


X 


1 




X 


1 

1 


Fire Blanket 


X 


1 




X 




Fire Extinguisher 


X 


3 




X 




First Aid Kit 


X 


1 




X 




Pencil Sharpener, Standard 


X 


1 




X 




Projector,* 

Filmstrip (35mm) 
and slide (2" x 2") 


X 


1 




X 




Projector,* 

Motion picture, Sound 


X 


1 




X 




Projector, Overhead 


X 


1 




X 




Screen, Projection 
60" X 60" 


X 


1 




X 




Table, Overhead projector 
portable, 26** high 


X 

• 


1 




X 





*Items which are helpful but are not necessary for a beginning program. 
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